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R THE‘EFFECTIVE DATE OF THIS ORDINANCETS JANUARY:2, 2003
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7 '«"-?‘*':‘v_ E %4 i Reé: - To Amendftﬁe_Fredgrigk?County Rba,‘:dfé-fax_ld Streets Design Manual

J,‘ . -"""-Pl‘lr‘s‘i’iant to the”--aiuthorit’y contafned in, inter alia,.the Public ercal Law of
Fr'ederick County, Chapter 2-11, and the Annotated Code of Maryland, Art. 25, §l,.the -

C Board of County Comrmssmners of Frederick County, Maryland in 1994 - determined

5 that it -wis ncwssary and appropnatc to revise the prevmusly enacted Roads and thect h

i Deagn Manual and by Ordmance No. 94-01-096 enacted as its: replacement the present
"chslgn Manual (Volume 1) - Streets ancl-Roads" ("Design Manual").

| Followmg a publlc hearmg on Apnl 3; 2001,.the Board- amended the Roads and‘
. Streets Des:gn Manual by Ordmance No. 01-04-278. B
Staff has recommended and the Board agrees that it is appropnate at this tlme to

again amend the Design Manua_l to add a section governing storm drainage conveyance.
A.public he.aring. was held on these proposed revisions to the Demgn Manual on
Tuesday, October 15, 2002, at which time the public was given the opportunity to
comment . o
NOW THEREFORE BE IT ENACTED AND ORDAINED BY THE BOARD

OF COUNTY COMI\/IISSIONERS OF FREDERICK COUNTY, MARYLAND that the

Frederick County Roads & Streets Desxgn Manual is hereby amended by the addition of

Section 4.0 Storm Drainage Conveyance as set forth on the attached Exh1b1t A hereto‘
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AND BE IT FURTHER ENACTED AND ORDAINED, that this Ordinance shall

teke effect on. January 2, 2003.

AND BE IT FURTHER ENACTED AND ORDAINED that Exhlblt A hereto
shall not be mcorporated into the Fredenok County Code 1979, but shall be reproduced

" as pait of the Roads and Streei De31gn ‘Manudl, a2’ separate pubhcahOn, and made

1

avallable to interested persons through the Division of Public Works
THE UNDERSIGNED HEREBY CERTIFIES that the foregomg Ordmanee was

approved and adopted by the Board of County Commissioners of Fredenok County,
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Maryland on the 29th day of October 2002. o A

e BOARD. OF COUNTY" COMMISSIONERS
& OF FREDBRICK COUNTY, MARYLAND
ﬁ . . . - . By: - - _—63 ‘:—

Dougfaé D! Browning -+ Terme R Rhodenck che President
Acting County Mana , , _
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.. THE BFFECTIVE DATE OF THIS ORDINANCE IS MAY 1,2001
] . oromanceNo. 904 X715

Re: To Amend the Frederick County Roads and Streets Design Manual -

RECITALS -~

Pﬁrs_uant to the authority contained ‘in, inter':alia,’-'the Public Local Law of

| ‘Frederick County, Chapter 2-11, .and the Annotated Code of Maryland, Art. 25, .§1, the
Board of County Commissioners of Frederick County, Mar_yland, in 1994, determined
that it was necessary and appropriate to Tevise the previously-enacted Roads and Street
'“eSIgn Manual, and by Ordin_anee No..94-01-096 enacted as its replacement the present

"Des_igﬁ Manual (Volume 1) - Streets and Roads" ("Design Manﬁ.al'.'-). :

[T 1 s - [TRFE Y [RE—

- Staff hésrecommended, and the Boerd_-agrees that it is appropriate atﬂne fime to
amend the Des._ign Maﬁuai to add ais-eetioﬁ governing Pavement Design, and to replace
Appendix 7 and add Appendixes 7A and 20, |

A public hearing was held' oe these proposed r_evisions to the Design-'Manﬁal on
‘Tuesday, April 3, 2001, at: which.time the public was éven the opportunity ’Eo comment.
NOW THERBFOf{E, BE IT ENACTED AND ORDAﬁJED BY THE BOARD
OF COUNTY COMMISSIONERS OF FREDERICK. COUNTY, MARYLAND, that the
Ffederick County Roads & Streets Design Manual is hereby.amended by the addition of
Sectlon 3.0 Pavement Design, and the Appendlx is modified by the replacement of

N Appendix 7, and the addition of Appendlxes 7A. and 20 as set forth on the attaehed

Exhibit A hereto.
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AND BE IT FURTHER ENACTED AND ORDAIN;ED, that this Ordinance shall.
take effect on May 1, 2001. .

'AND BE IT FURTHER ENACTED AND ORDAINED, that Exhibit A hereto -
shall not be incorporated into the Frederick Cm-mty Cddc 1979, but shall be reproduced
asa separaté pﬁblication"énd‘ made available to intefcsmtcdbpersons_ ﬁﬂarough fhe Division of
Public Works. |

" THE UNDERSIGNED HEREBY CERTIFIES that the foregoing Ordinance was -
Vapproved and adopted by the ‘Board of. County Commissioners of F;ederick County,

Maryland on the Z}I_ﬂ day of A‘Dﬂ | , 2001.

BOARD OF COUNTY CONE/HSSIONERS
OF FRED CK COUNTY MARYLAND

“ RonaldA Hart, County Manager . DavidP. Gray, Presn:lcnt
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WE o T ane .
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‘THE EFFECTIVE DATE OR THIS;ORDINANCE- IS~ ‘vé&ﬁL‘/r ﬁ??*ﬁ
ORDINANCE NO._. ‘-/ 0/ 09

- {PHE FREDERICK COUNTY ROADS AND STREETS = -
R DESIGN MANUAL . = .

RECITALS

Pursuant to the . authorlty contained in, inter alla, the

' Publlc Local Law of Frederlck County, Chapter: 2-11,-and the Annotated
COde of Haryland, Art 25 §1, the Board of CQunty COmm1551oners of:

Frederlck County, Haryland has determlned that it is necessary and

approgr;ate to revise the previously enacted Roads and Street. Pesign

Manual (Ordinance No. 76-3-63), and to enact as its replagemgnt the

document set forth as Exhibit A hereto.

A public hearing was held on the proposed Roads &,Streets<

Design Maﬁual on Tuesday, August 3, 1993, at which time the public

- was given the opportunity to comment. A second hearing was held on

April 5, 1994 to receive comments on the revised document.
NOW, THEREFORE, BE IT ENACTED AND ORDAINED BY THE BOARD OF
COUNTY ' COMMISSIONERS OF FREDERICK COUNTY, MARYLAND that the

Frederick County Roads & Streets De51gn Manual as set forth on the

attached Exhibit A hereto be enacted as the new regulations for the
purposes therein specified.

AND BE IT FURTHER ENACTED AND ORDAINED, that this Ordlnance
shall take effect on June I, 1994.

AND BE IT FURTHER ENACTED AND ORDAINED, thai; Ordinance No.
76—3~63,ié repealed in its entirety, effective Hay 31, . 1994.

AND BE IT FURTHER ENACTED AND ORDAINED, that Exhlblt A
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hereto shall not be incorporated into the Frederick County Code 13579,

but shall be reproduced as a separate publication and made available

to interested persons through the Department of Public Works..

The under31gned hereby certlfles that the aforeg01ng

Ordinance was approved and adopted on the Sth ~day of Aprll 1994.

ATTEST:

mMM

Dawn Hatzer
Admlnlstratlve Offlcer

BOARD OF COUNTY COMMISSIONERS

OF FREDERICK 'COUNTY
BYJ;;7KTZZJZZ;;;<iA«lZ;;%ifi:?

Pre dent

Rona ‘L. \Suaderg11167




DESTGN MANUAT, (Volume 1) — STREETS ARD ROALS
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DESIGN MANUAL (Volume 1) — STREETS AND ROADS

{(March 1994)

GENERAL DESIGN GUIDELINES

Introduction:

Local residential streets are part and parcels of the neighborhoods they serve. People live
on them. it is desirable, therefore, to not only move traffic safely and efficiently but to
provide a residential neighborhood that is quiet, safe, pleasant, convenient, and sociable.
Streets should be designed to serve the neighborhoods and we have attempted to set
these standards. In addition, guidance on non-residential streets is provided.

Modifications (waivers) to the recommendations and requirements of this manuat for
Chapters 1 and 2 may be pursued under the authority granted by the Frederick County
Subdivision Ordinance, Section 1-16-30. Modifications for Chapters 3 and 4 may be
granted by the Director of Frederick County Division of Public Works or a designee.

Purpose:

The purpi"ise of the provisions for local residential streets is to establish appropriate

- standards for the design of streets in residential subdivisions that will (1) promote the!

safety.and convenience of vehicular traffic, (2) protect the safety of neighborhood**
residents, (3) minimize the long term costs for the maintenance and repair of streets, (4)
minimize crime in residential areas , (5) protect residential qualities of neighborhoods by
limiting traffic volume, traffic speed, noise, and air potlution, (6} encourage the efficient use
of land, (7) minimize the cost of street construction and thereby restrain the fise of housing
costs, (8) minimize the construction of impervious surface, thereby protecting the quantity
and quality of the County water resources, and (9) encourage and promote pedestrian
circulation. Non-residential streets have farger design parameters than local residential
streets in order to account for greater traffic volumes and increased truck traffic.

Street Hierarchy

An ideal street system separates routes which carry traffic passing through
An area from streets which provide access to people within the area. All residential streefs
between these two extremes can be described in terms of their relative service for through-
traffic movement and property access. Movement and access criteria can form the basis
for an ordered classification system and appropriate design standards. A street hierarchy
system is, therefore, vital in promoting safety, ensuring residential quality and maintenance
efficiency, preventing crime, allowing land use efficiency, lowering housing costs, and
fostering environmental protection. Frederick County requires all new streets to conform
to the design standards of residential local access, sub-collector, or collector streets
depending upon the manner in which the street will be used. Similarly in the hierarchy of
streets a need for special purpose and non-residential streets exists. The non-residential
streets are intended for the main movement of through traffic or distributed traffic (i.e.
collectors and arterials) or alternatively, the delivery of traffic through and about localized
retail or industrial hub.

' 1
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DESIEN MANUAT, (Volume 1) — STREETS AND ROADS
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1.0 GENERAL, DESIGN GUIDELINES:

1.01 Introduction:

1.02.

1.03.

Iocal residential streets are part and parcels of the neighborhoods they .
serve. People live on them. It is desirableé, therefore, to nat only meve
traffic safely and efficiently but to provide.a regidential neighborhood that
is quiet, safe, pleasant, convenieént; and sociable. - Strests should be designed
addition, guidance on non-tesidential streets is provided..

Modifications (waivers) to the recommendations and requirements of this manual
may be pursued under the authority granted by the Frédérick County Subdivision
Orﬁinahg:e, ‘Section 1-16-30. T . oL . :

- to serve the neighbothoods and we have attempted to.set these standards. In

Purpose:

The purpose of the provisions for local residential streets is to establish
appropriate standaids for the désign of streets in residential subdivisions
that will (1) promote. the safety and conveniehce of vehicular: traffic;, (2)
protect the safety of neighborhood residents, (3) minimize the long term’costs

- for the maintenance and repair Of streets; (4) minimize crime in residential-- .-

areas, (5) protect the residential qualities of neighborhcods by limiting
traffic volume, traffic speed, noise, and air pollution, (8) encourage the-

efficient isé of land, (7): minimize the cost of street constructicn and thereby

restrain the rise in housirg costs, (8) minimize the construction of impervious
surface, thereby, protecting the quantity and quality of the County water
resources, and (9) encourage and promote pedestrian circulation.. - - .
Non-residential streets have larger design parameters than local résidential
strests in ordér to accoint for greater traffic volumes and increased truck’
tratfic. ‘ ' : ‘ - oo :

Street ﬁi'erar‘ch\a;{

An'-ideal street system separates routes which carry traffic passifg through an
area from streets which provide access to people within the aveai AllL -
résidential streets between these two extremes can be. described in' texrms of.

* their relative service for through-traffic movement and property access.

Movement and access criteria can form the basis for an ordered classification
systém and- approprifite design standards. A street hierarxchy: system 1s,

thérefore; vital in. promoting safety, ensuring residential cquality and: .

mairtenance efficiency, preventing crime, allowing land- use efficiency, .

_lowering Housing costs, and fostering environmental protéction:’ rFrederick -
County requires:allihew streets.to conform,to the.design standards: of;

residential local access; Subcolléctor, orcollector strests dépendirg upon the .

- Warner in which.the stréet will'be used..’ Similarly in.the:hierarchy of: streets
-a'héed for ‘special’ puipose’ and.noh-residential streetsiexists. The'-
-nonsresidential streets.ard intended for the main movemént of through traffic

" or'distributed traffic (i.e. ¢ollectors and arterials)y or altéimately; the™

. delivery of traffic through dnd about localized retail or mdustrlalhub




w100y e

S . . Ap/eBiH=H  Aynipen =uN  Aluimo Su1
 HIBMOPIS=MS ybig=H" . -wnpe=p MO ="
- ajqeoliddy 10N = YN

>>Om osieq 0} oM HIDIW URIpOL PRY- "UBIPSUL B LM nwcmam_u eq osje :mo {p
c_u.:.mm opN, poubls eq E:or_» opis eysoddp Jeeiisjo opIs oUO m_co uo vﬁacmamv ale| Buned g 10 papue)l Ao o
isans sy jo sepis 503 ué mc_xhua vatmow mamvoEEoouw O} pEpusiu}

. ! am_éomammh N vnm 1 x_vcmaa< wmw Youp sy ..mn_ﬂ_._o._ ale] ._mv_mc_ mn Aes, x_m.sm_o_m m_mc_u tu EoEmowE (e-

trelpau

w.m # anuww vmwoﬁ\mcn_.mc_xhwa

sreeis

/8 pue “suj’

PRTPITRR e Iy

S_o,aw%,.

aN _....o;._. 1

.. ?.wEm_.,ﬁ oﬁ .

..u..,_oo B :o;omw .nmwo_o .._m:mt,q ._oﬁs_”

.oo_ i

ENETIRNVEN P

..V_‘

il

. uonoag :o.ao _.m

L
S1es %..hom,.z s

cm,ﬁoww‘..vmwo_o

_w_bwsu:.

i nmmo_o\ Eomgaomm_oo

mn_w ;owm MS & snid sseib

s,M\S gfsdlis mem

aPbfu

«umﬂum

.Ecozoom,

- 8 Ewsﬁz coaomu umwouo\mcm_

mo_o\m?m ey mcc_an_

_ommo"OEEw Jeyua Bu _v_._.mn_\.s wm.cm_

AR AT N

%ma

.&4 oco som@ m. A.A

Q..S saue| .N_. O?F .

._o«owzoo _ﬁooﬁmacﬁn_wmm

E._bozbu,.‘

Fi
2L omL | @

Ze & 1

L VAUSNEG. | 328 - | INGWEATA] - 058) ,
N oo HUM [CviaEw, | MOH 1+ 3 mozmmmmmm
i ; o o asnwod s R £, sono.

-SNOILIGNDISA 133118 SNOMVA ™

S yemeL

Wn
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centers (i.e. ccmme:rcml and mdustrlal streets) The de319n standa:cds for eacth’
type of street have been mcoxporated into the ordinance as minimm .
requlrements ‘Table 1 summarizes the various street de51gn Opt_'LDI‘).S which will be -
discussed in greater detail in this manual. " Each proposed street shall be
classified and designed for its entire léngth to meet or exceed the minimm
standards for one of the’ follwn'xg street types:

(a)

() -

. This is the middle order street in the residential hierarchy. It will: .
carry more traffic than the residential access street, have lot-access

(c)

@

" resideéntial neighborhoed. .

Re51dent1al Iocal Access Street:

This is the lowest order streét in the hierarchy. It is intended to « '.', o

carry the least amount of traffic at the lowest speed and provide the-
safest and most desirable envirorment for a ‘residential neighborhood.
Developments should be designéd so that the maximim nimbet possﬁ:)le of

homes Wlll front on thls classﬁlcatlon of streets

Resuien‘tl-el ' ‘SubC@llector -Streot:

and provide for through traffic and on-street parking. It should-
provide an acceptable, if not an optinum, envuonment for a

i

Residential Collector Street:

This is the highest order street that could be classed as - . .
residential.’- It will Carry “the largest volume of traffic at higher

‘speeds., - In large residential developments, this class of strest may

be necéssary to carry traffic from one heighborhood to ancther or from

" the neighborhood to streets’ connecting to other areas in the

commumity.  This level of street is unsuitable for providing dlrect
access to homes and such access should be avc>1ded. :

Speclal Purpose Streets .

" Under spec1a1 mrcumstances a new res:tdential stxeet may be classified

and defined as one of the following:

(1) Alley:

An alley is a spemal type of street which prov1des a lmlted
i.e., access to parking ot trash collection, cut-through
secondary means of access to lots. It 'will normally be on the
same lével in the hierdrchy as a residential access street, '~
although different _design standards Wlll app}.y Refer to
Section 2. 01 12,
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" (2) Marginal Access Street; .

A marginal access street is a street parallel and adjacent to a _

- collector or higher level street .which provides access to
_abuitting properties and separation from through traffic.. It may
be designed at the level of a residential access street or-a

residential subcollector as anticipated traffic: volumes.will..
dictate. S T

Medlan Divided"Streéts: R

i the purposeof protecting envirormental-and-aesthetic

© - featureg or avoiding excessive grading, or to providé two points
of ingress/egress in case of long cul-de-sacs the:County may
- require that the street be divided. In-such a case, the..
" design standards shall be applied to the agygregate dimensions of

the two street segments.

' -,No_ﬁf—ﬁééidehfj.ai Streets

" Higher order non--re.éidénti‘.al streets exist and normally provide

through traffic in a subdivision or to handle the needs of industrial
and commercial traffic. These include: . ' B

(‘1) -

Coileét;;:}i‘s: )

““Primarily provide intracounty access 'They are spaced to comnect
" residential and employment ‘populations with like generators. The

s (3)

" rural collectors provide service to the scattered gmaller -
.. communities, and the commercial and industrial.collectors
. accumilate traffic from lecal urban streets. -

@)

Arteijialls _ |
Provide the primary access to the expressway. system and
supplement the system by providing inter and Jintra. County access

" through the more miral areas. Efficient movément i8 ‘the primary

function of arterial roads, hence, private access and frontage
should be controlied and limited to high-volume generators of

~vehicle trips. - :

Freeways and Expressways:

7 Are limited access -interregional arterial routes

" ("superhighways®) . | They are designed exclusively for ‘
unréstricted movemént, have no private access, and intersect only

" _ywith selected arterial highways or major streets by means of

-interchanges engineered for free—flowing movement. :
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1.04, Planning Guidelines:

Az a guide'only, the average daily traffic (ADT) figures listed below can.
be used to initially outline residential street desigmations.. This, o
however, is only an indicator and criteria outlined later should be used”

for specific design requirements.

Desicmation S - . ADT - . S
Residential ILocal access A 250 or less : : e f
‘Residential Subcollector - -~ - 200.— 2,500 - A
Residential Collector ‘ 2,000 — 4,000 : S
Higher classification ' 3,000 or greater A

1.05. Existing Streets:

Each street abutting or affecting the design of a subdivision or:land
development which is not already classified in the conprehensive plan shall:.
be classified to its function;. design and use By the County:at the request. .
"of the applicant or during plan review: The classification of exisi;:ing
streets shall include the hierarchy noted above or classification of higher;
order as determined by the County.” Refer to Figures 1 & 2 for.a further - o,
understanding of how each type of street relates to ancther. . S

e
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FIGURE 1 :
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2.0 SPECTFIC DFSIGN CUIDELINES

. 201 RESTDENTTAT, YOCAT, ACCESS STREET DESIGN:

’ Figuijé 3 proudes a worksheet for detenn:inihg local access street options.
Table No. 2 provides an outline of design factors and street standards.

Ttems are assigned reference paragraphs to provide explanatory notes which

..are- intended to amplify and clarify specific standards. -

2.01.01

2.01.02

2.01.03

- Road: Grade- Claésifié:atiéni

Where the grade is 9 to 12 perc:ent.; for ovexr 2b.percent: or--more of t;he'
road's entire length, the designation "Hilly" shall. apply. Otherwise,
. the road grade shall be.considered. 'nominal.". A grade of over 12 .
‘percent at any point.shall not Be allowed.’ A grade below 1% for

closed and open section roads shall not be allowed.

Dévélopment Density:

Figures for density classification in terms of existing zoning
designations are as néted...- Streets fronting minimm lot widths of
less than 80! or serving average lot areas of less than 15,000 s.f..
will be closed section.. - e - . .

(1) Iow density - Agricultural, conservation, and R-1# and R-3%
(2) Medium density = R-5%, B-8, and FUDis. . ..

'(3) High density - R-12, R-i6, and FUD's

*Eb{ceét in approved cluster develbprﬁents

Right-of-Way Width: :
Sufficient right-of-way is required to contain the elements of:

riaee
i

(1) Paverent and/or curbing B C

-(2) Sidewalks, where indicated on specific crbé‘s-'-f_.é"éctiohs i

(3) Street appurtenances customarily installed in border areas: such
as, traffic signs, street trees, ytility lines (overhead and
~underground). - ’

(4) . A moderate amount of cross section grading, including shoulders .

where utilized. :

A 50-foot basic right-of-way width is required for local streets =
except that a 40-foot right-of-way may be utilized for closed section
roads in medium density (nominal and hilly) and low density hilly
subdivisions served by public water and sewer.

In no case is it recomwended that full grading of the entire
right-of-way be mandatory. Where necessary, front yard (and cormer
lot side yard) easements may be considered for utilities and/or
sidewalks or plantings. :
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L - *
. RESIDENITAL LOCAL ACCESS
MINIMOM STREET DESTIGN OPTIONS
. 50' R.O.W. REQUTRED |
< 9% GRADE > 75% LENGTH 9-12% GRADE > 25% OF UENGIH
NOMINAL HILLY
’ IOW MED HIGH - IOW CMED ¢ HIGH :
 DENSITY  DENSITY DE}II'SITY ! DEN?ITg DENSITY ~ DENSITY -
A (AG',:' R"‘l) D~ E L. B .o BT P
C (R-3, OPEN D .
. SECTION) - |
D (R-3, CIOSED)
i 1

BASIC DESCRIPTION. (SEE SCHEMATIC FOR COMPLETE NUI’FS)

A(l) OPEN SECTION, 20' PAVED, SIDEWATK, “INSIDE" THE DI‘I‘C‘H ‘357 SHOUIDERS.
- A(2) OPEN SECTION, 20" PAVED, SIDEW:AIK' YOUTSIDE" THE DITCH, 3' SHOULDERS.
OPEN SECTION, 22' PAVED WITH.8' SHOULDERS + 1 SIDEWAIX,
OPEN SECTICN, 20' PAVED WITH 5' AND 7' SHOUIDERS + 1' SIDEWALK.
CIOSED SECTION,.26' PAVED WITH 7' GRASS STRIPS + 2. SIDEWALKS.
CLOSED ‘SECTION, 28" PAVED WITH 7' GRASS STRYPS + 2 SIDEWAIKS:
CLOSED SECTION, 32' PAVED WITH 4' GRASS STRIPS + 2 SIDEWAIKS.

HEHOOQw

Sée text for more detailed discussion of when sidewalks are wartanted. .

- Revisions o o Detail No.

Frederick County || —i?até - Note RESTDENTIAL s
Department of ¢ |-’ | IOCAT, ACCESS STREET OPTIONS “WKSOT
Publlc Works i ' : - C

|jpate:.94.
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' 2.01.02°

2.01.03

2.01.04

2.01.05

2.01.06

©2.01.07

2.01.08

- 2.01.09

2.01.10
2.01.11

2.01.12

2.01.13.

2,01.14

L 2,01.15°

2,01.16

. 2.01.17

12.01.18"

2.01.19

Development Den51ty

1 nght—of—Way Wldth ( ft)

Pavement Wldth (ft) A

Type of Curb:
V = vertical face
R = roll-type

0 = none

Sidewalks (£t)

_ Sideiralk Distance from

Curb Face  (ft)
- Edge Pavement

Minimm Stoppiﬁg Sight
Distance (ft)

. Minimm Intersection

Sight Distance -

. Maximuom Cul-de-sac

Length. (£t)

_Minimm Cul-de-sac

Radius ,
Alley. POllCY and Width
Design. Speed (mph) -

Mlmmm: Centerline
Radlus -of Curves (ft)

Tvbnnmm Tangent Between

Reverse Curves (ft)
On-Street, Parking

Driveway Aprons

. Private Streets

Vertical Curves

" IOW  MEDIUM

L
TARLE 2 S
. IOCAT, ACCESS STREET DESIGN GUIDELINES ' ¢
REFERENCE NUMBER '
2.01.01 Road Grade Classification . .. ~ Nominal . .. Hilly

HICH IOW MEDIUM HIGH

“go» 50 50%  50% 50
2Q/26 26 28 . 26% 28 32
o/R/V O/RN RNV VYRRV TV
< - 4~ >
< 5 7 >,

& —mm——= 200

> & ~==120 - 200.—— >

300 S >

1,800, 1,000

700.. . -.1,800 1,000 700

- See Dlscussion A >
< . oee Dlscassmn e o >
<. 30 mph or less i — >
< 125-= >
< ~50~- - >

) T : S
< e See Discussion-g——==r——>575"0T 2
< See Discussion-———- - >
< :-Sea Discussion - >
<

~See Discussion—-——mme=wosmer > (

* For variations and exceptions refer to text discussion.

L0
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. 2.01.04 Pavement 'Width’*

A minimim pavement width' must allow safe passage of ileakse s traffic in -
- each direction, exclusive of other interferences, such as conventional
‘on-street parking., Such parkirg will occur occasionmally within all
re51dent1al subdivisions.  ‘'The rate of occirrence will be’a fuhction
- of density, off-street’ parkmg code reqtnrenents and County
ordinances.- Refer to Section 2.01.16. Apperxdices 1, 2,3; and ¢ -
provide some alternative cross section schemes for open—sectlon
roads. For closed—sectlons 3 Appendlx 5 pmldes sanple cross sectlon
schemes ‘

As dens1ty of land use mcreases, the probablla.ty cf curk park;ng
increases. Pedestrian traffic is also higher. Widths of 26 or 28:
feet, w1th curbs, are recomended for the medlum dens1ty developments
depending on the terrain ClaSSlflcathI'l.

i ‘the higher "density areas, ‘ frequently oomprlsmg apart:ment
developments, ‘curb parking ircreases gtill more, Parking may be K
expected to be found on both sides of the. street. Traffic volumes are
also higher with greater likelihcod of two opposmg vehicles meetmg
one anothér adjacenht to “curb-parked . vehlcles. The 28-foot mininmsn
width' pmv:.des for continuous movement at reasdnable rates of speed
for the nominal terram class:.flcatlon , while' for Hilly terrdin. the -
. miriimue 32-foot width is required. A secornd variable of stieet width.
"concerns the horizontal allgmnent As' terrain becomes more difficult,
- frequency of curves increases. In the low and ediim density areas,
consideration should be given to wider streets in hilly terrair. This
. ' does not apply to the high density area,, vmere adequaté width for
- ‘clear passing'is req.ured as- basic.

One- function of an improved shoulder on open—sectlon roads is to
providé for’ pedestrians and blcycie riders. On-street parking is
infrequent in very low density areas and conflict should not. normally
develop between shoulder parking and pedestrian or blcycle rider
usage.. While a minimm width of 26 feet closed section is required
for low density development in hilly terxams, if storm drainage -
computations indicate no difficulties, this could be reduced to 22
feet open sectlon upon request and apprcval :

_ Inan effort to enhance as well as maintain the scenic beauty of our
" streets and roads, varying shoulder w:adths w:Lll be entertained. '
,Issues to. consuier are: . g

1. SideWalks' For open sectlon roads P s:tdewalkS ‘will be provided, .
at a mlnmum, on one. sa.de of the street (except: in R-1 density) .

2. Dralhage Ditches:. Treatments will vary with existing condltlons
(dramage volumes, trees, drlveways , etel))

SR Wit T

When a sehool or park is located w1t‘mn a s:u.ngle—famlly ‘residéntial
.area, -the adjacent street Yay requite a gréater width to accormno&ate
increased traffic and possibly added curb parking.

oty

S
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2.01.05 -

TVDeofCurb

Generally, the need for open or closed (an;b required) sections will -

- be determined by lot width. Streets fronting minimm lot widths of

less than 80! orservngmmmmlotareasofl%sthanlSODOsf.
mllbeclosed section. Mountable curbs, asshmmmAppendesor

'Maxyland State Highway.. Adninistration "T_ype A" or "Type B" vertical -

curbs are allowed on re51dent1al local -access and. suboollector

, 'Closed sectlon roads w111 be requ:med_m
‘Hewaver', it the low dens:.ty, hilly designation, and where it can be

=3 hillY . dlass:.ficatlon.

justified that storm drainage. has been adequately addressed,
2—foci:, open sectlon optlon w111 be. con51dered _ )

(2)

' "'.'the advantages of vertlcal curb are

‘ (;I.)- Pedestrians, street treeﬁ ul::lllties, and s;.gns are best

pmtected by the Vertlcal cmrb
A pos:.t:.ve 13m1t ‘of vehlcle encroacimrent on the border area is

_established. This minimizes parkway erosion and also reduces
. probability of vehicles sliding. off the roadway ‘under mnfavorable
., pavement and weather caorﬁ:l.tlons. S . _ -

(3?‘-

Depxes510n of crb is regp,med at drlveways. Such depressz.on is
desirable for clear 1deﬂt1flcat10n of dr.weway, whlch mnnmzee

“'blockageby curb’ parkers.

(4)

(53"

Excel}.ent draJ.nage control may be. maJ.ntaJ.ned by either variable
height or standard height curb.

Prcv:.des mpmved c:ontrol of potentlal parked runaway vehicles.

'Ihe advantages of mountable curb are:

(1)

@

@

It is sl~1ght1y less expens:.ve thanthe ve]_:tical type.

Sane persons feal thatthemmtablewrb 1sthemore
aesthetically pleasmg .

Less costly . drlveway construction ‘can be enployed without auxrb
depression. " This allows the sude.VJ.der and developer certain

flexibility in their constxuctlon, in’ that driveway locations are.

not requlred to be deternuned pra.or to curb mstallatlon.

‘Ihe advantages of open” sec:tlon roads are:

(1)
(2)

_streams and rlvers of the Gmmty

The softaigesoftheroadcreateamreruralfeel

Grass lined drainage ways provide for removal of mitrients in
surface mumnoff; and thereby, help to iﬁprcve water qual:.ty in the

?

!
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2.01.06

(3) The elJmJ_natlon of curbs is a considerable’ cost savmgs in
mfrastructure requirements, .

- (4) Overlaying is much easier to accomplish without curbs.

(5) Maintenance costs are reduced.

(6) Iess-costly driveway construction can be employed without curb

_ depression. - Thig allows the subdivider and: developer certain -
flexibility in their constructlon, in that’ driveway locaticns are .
not required to be determined prior to curb Lnstallatlon :

A dlscussmn of curb types- would not be oorr@lete w1thout consideration
of. gutter design. Some Counties use a separate vertical curb.. ©Others

- empldy a 12 to’ 18 inch wide gutter, ‘poured lntegrally with the

curbirg. ' Still othérs employ lange V—type Gutteér degigns, -or wide

- apron, hlgh—slope gutters of 3'or 4, feet in wa.dth. Thig varlatlon in

des:Lgn pollcy is ‘an important conmderatmn in spe<31fymg 'street
width. AS refefred to on Teble 2, thé térm "Pavement Width" is .
intended to be the practical dr::.vjng travel “way .available between

. faces of abutting curbs. In the case of the roll-type curb, in 12 to-

18 inch gutter desigrn, this distance is. megsured. between points

“approximately halfway Up the roll curb. 'In the case of standard

vertical curbs, vith or witholt gutter’ widths of norral slopd; ‘the
distance is measured face—to-face of curb. In the case of large -
Vgutters or hlgh—slope gutters, the width must be’ measured across

© only the pavement area within whlch the average driver operates. -

Sldewalks . _ o
When deslgnated -the mnimum sidewalk Wldth should be 4 feet. In

today's typlcal subdivision, sidewalks have thé following function:

- (1), Providing for maximm safety of children playiz_‘;g_on' their block.

(2) Protéction of children walking to and.from schicols and
neighborhood parks.

(3) 'Provision for adults to walk to and from nelghborhood shoppmq
and. tz:ans1t stops (1f any). .

Sidewalks should ordmarily be provided along streets used for

‘pedestrian access to schools, parks, shopping areas, and transit -

stops. Paved sidewalks should also be provided within. pedestrlanways
givitig midblock access to these types of generators.  Wider sidewalks -
may be considered next to higher density pedestrian generators; such
ag Schools, transit stops, and churches.  For all closed-section roads
(with cutbs) sidewalks will be provided on both sides of the. road.
open-sections, a minimm of one smewalk on. one side of the road w111
be provided, except m R—-l den51ty .

13




D&Glgn I«ianual (Volmne 1) - Streets and Roads . . . " March 1994

- Deperdirgy on. appurtenance piacement a meandermg of the 31dewalk
placement within the border area may be considered. This may in fact
be outside the ridght-of-way. Such aligrment may be more visually \
appealmg , and may allow saving of trees or other major plantirgs, .
aavoid rock outcroppmgs, ete. However, this should not be regarded as -
a justlflcatlon for locatlng long sections of walk near the street
edge. . . . o

g There have been a nwnber of Federal mndates to provide access:.blllty
e for the handlcapped through prov:t.s:.ons suoh ag sidewalk. ramps, 'Iheee i
o WJ.llbereun.red _ . ) -

o 20107 Sldewalk Dlstance from Qurb Face fBon:ler Area}

; T Al’chough, many agen01es specify a standard looatlon for mdewalk
' "L foot, from right-of-way line, in order to maintain adequate
- sepaxatlon between the. curb and sidewalk on the closed section roads,
o the outside edge-of the sidewalk. Wlll be located on the. right of way
-~ line. This location provides a 5-foot minimum border area between the
© 7 inside of: ‘the sidewalk and curb face. 15 looatlon has the following -
o advantages' ' _ . _ s

“""'V_;'(ll)‘ C:hlldren walking and play:.ng s:.de by 51de have mcreased safety B
e ... from street tratfic. . _ o e

S {2y Conflict betWeen the pézdeetnans and garbage or trash cans
’ C awaiting pickup at the curb is eliminated by using the border
area for such temporary storage. . . (i
(3) The warped area necessary for a proper drlveway gradlent is : :
r ' .. minimized by havmg a major portlon of this gradlent fall w:ﬁchm
. the border area.

_ .{4). barger of. COlllSlon by runoff-road vehicles is minimized by
"" = 'placement of the walk at maximm practical distance from the
. curb, and w.fch further separatlon by tree plantmgs

{5} Confllct with storage of snow plowed off the roadway is
, mm:lmlzed

(6) The optj_mal plantmg width for street trees J.S 5 feet.

| . (‘7): Pedestrians. are less llkely to ba "splashed“ by pacxsmq Vehlcles

%16 addition to &idewalk w1dth and placement several phys:Loal factors
ffshould be cons:Ldered. : o

: "f}‘”ff . . (1) Prov:.de proper tractlon by use of a roughened surface.

‘ 'f2) The maximm longitudinal grade will be 12 peroent Wh].Ch is
oons:Lstent wzth the maximm street grade.

.

' (3) Provide a minimum lateral drainage slope of at least 2 percent’ -
and no more than 6% (

14
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2.01.08

‘ 2,01.09

- the driyer. It is the sum of braking reaction-distance. and braking-
_ . @istance, The AASHTO recommendation for "Iocal Réads and Streetsh is-
‘between. 120 t0 200 feet.- This is reasonablé wheri, by theit very

(4) Avoid use of steps where sidewalk ramps can be substltuted

(5) Ramping at slopes compatible with Amerlcans with DlSabllltleS Act
(ADAY pI‘OVlSJ_DnS.

Minimim Stoppim Sight Distance:
Stoppmg s:.ght dlstance is the length of the roadway ahead v151ble to

nature, local access streets are low volume, low speed roads. Other
mherent design functions. like. pavement width,-curb parking, minimm

: .centerlme radiil,. etec., all contribute to "force" lower spéeds.

' Frederick Comnty (will) require(s) that the stopping sight distarce
-consistently tend towards the high end range. (200 fest) for-all-
-streets. Hilly sections may tend.towards the Iow end (120 feéet) range

for exceptional aress only as approved on a case by case basis.

- MJnmum Intersection Slght Dlstance-

There must be an unobstructed 51g’nt dlstance along all approaches at:

.an mtersectlon across their’ included corners. for a: dlstance .

. sufficient 6 allow operators of vehiclés to accelerate; glow dowm,or

stop.. The design is commonly called the mtersectlon 51ght triangle.

All intersections should be designed with angle of intersectionh at 90

-degrees. . In extemvating circumstances a maximun skew of 15 degrees

will be permltted . ARSHTO's discussion of intersection sight-distance

-£hall predominate, but is tod long to be included here.. Since local
-residential access streets will inherently be low speed roads, then

ohe can plan on only havmg to satisfy AASHTO'sS regquirement for, say,

- . 30 mph situations, Drwewayg shall meet requirements for stopping

sight distances: only. (see section 2.01. 08) .. Stopped minor:-
intersections: shall have a minimm mght distance of 300 feet to be
verlfled by.the consultant

At the mtersec:tlon of two (2} open sec;tlon streets oons:.deratlon st
be given to the radius of the return and edge protection., A minimm -

. radius of 25 feet should be provided. In addltlon, some method of

edge protectlon must be provided to protect the shoulders beyond the
pavement. This protection can be- pronded by: :

1)  Providing a larger radius, and therefore addltlonal paving
2)  Providing curbing along the retwrn with appropriate transitions

3)-- Providing railroad ties or ecquivalent along the retum’ just

behmd .the edge of pavement.. !
A clear zone should be established pursuant to’ that descrlbed in 1
Paragraph: 2,04.02-and Appéndix. 14 that is.free of all opaque '
obstructions greater than .3.5. feet: high and greater-than 6 inches in
dlameter. Such objects typically include: buildings, cut slopes,
hedges, trees, bushes, or tall crops.  The triangular dimensions of

- the zone allow for the desired sight lines.  This triangle shall have-

a 70! dmeraslon cn the edge of the pavément on both legs, ‘This deelgn

15
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requires elimination of parking within the sight triangle. Small
didmeter treed with high canopies, street signs, fire hydrants, and

ubility poles typically can be located within a sight triangle as long i
'-a$‘~they~are not clustered and do not contribute to sight lindtation. :

. 2.01.10 - Mestimm Cul-de-sac Lehgth:

Genéial],y, all residédtial parcels é:héuld.be accessib'le.'from two
directions, ~This usually reduces total vehicle miles of travel and

- L improves emergencyvehicle -acceéss. . Hovever,. ‘the nost: efficien
- subdivisicnof  certain tracts (considéring shape and terrain) may work -
- pest-by-locating-Limdted- mumbers -of -lets. along.dead-end streets. . .

-An 1;800-foot Jength is recomnended as a maximm for. cil-de-sacs in
- low density developments, with:no more than 25 lots as outlined in the
- swidivision regulations, and lesset lengths for other dehsities. This
“is-proposed for the ordinary type of subdivision layout; card ob\{iously
‘- does not apply to a cluster—type development, nor to one rinvolving a .
“single road winding up a mountain. - - IR

‘A high density cluster development may involve several: apartient

buildings with bumdreds of total dwelling units.. Use of:only a single

- Foadway to provide access to such sites should be allowed only after a

| careful consideration of altermative treatments, and with full regaxd

L
U AT

for-the potential problems. As thenutber Of perdons gxclusively

-gerved by a‘given roadway increases, ‘the potential hazard 'of temporary
" roadvway blockage al'sc_i_ increases. = - - T

| 'Blockages can result from Inmerous causes; such as, vehicular {.
- - accidents, “utility breaks; falling trees or poles, and pavement
repairs. While such occurrences aire exceptiohal, they must still be

regarded in tefms of their effect on access to the development by

. emetgericy, police, fire, or ambuldnce equipient. It may be necessary
" to. provide-an emergency ‘access drive with restricted access whose

- désign standards, ray be less than required by this manual. Any

“fo. this problem, it is even possible’to run into capacity
~1imitations. As an extreme example, considér a 1,000-unit

variance to the design standards established herein, may be modified
at the discretion of staff for an emeigency access drive, In addition
4

--. development:. . During the peak hour, the exit flow could Teach 400 to

500 vehicles per hour.” Depending on characteristics of the boundary
roadway, signal control warrants might be reached. In this case,

~ consolidation of exit traffic at a single point ‘might be a desirable

‘design-feature.

- Joiiit consideraﬁion'-df" the -factors of both: emergency” access and

Capacity suggest alternative layouts. for access:to high density

Ydevelopment,' as follows: B
(1) Provide at least two separate roadways, fully comeoted to the |

internal system of roadways or parking access drives, or

16
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2.0L.11

2.01.12

consn.dered

(2) Provide a divided-type entrance roadway, with median of
sufficient width to largely ensure freedom of continued emergency
access by lanes on one side. Depending on location and height of
‘nearby poles or treee the median width would range between -10
and 20 feet.

Minimm Cul-de-sac Radius: -

The minimum r1ght—of-way for a tradltlonal circular cul—de-sac is 50 .
.feet. The minimm cutside pavement/curb radius is 40 feet.  Iarger
cul~de-sacs:will be remired in subdivisions with very large lots with

sufficient lot width to allow curb parking around the cul-de-sac.' ‘ The

curh parking creates the need for larger pavement/curb radii to o
accommedate the parku)g while prov1dmg sufficient turning: radius for -7 -

large trucks and fire apparatus.’ Oversized cul-dé<sacs will also be

required for school biis access as determined.necessary by staff at the .7

preliminary plan stage. In situations wheré an outside cwrb - .
(pavement) radius of 45 feet or greater is used, the sidewalk may be
placed behind the right-of-way line, in an easement to preserve the 5
foot plantmg strip without creating larger rlghtsmfwway.

When outside curb (pavement) radii of 40 feet 01: dgreater are used,
they' create, large expanses of pavement which may be: unsightly. The

“useof: eente:r islands Hay be consideréd, to reduce this paved &fed; it

care is given to keepmg adequate maneuver space arowrd the island. A

_ mi i mm paven'ent w1dt}§ of 20 feet is required around the island.

In addltlon to the traditional circular cul—de-sac an offset

" cul~de-sac may' be provided. Generally offset cul-de-sacs are used to

overcome enviromment,: topographlc and property constraints. Ancther
useful design feature in overcoming these conetramts is the eyebrow
See Figure 4. : :

At the connector between the cul—de-—sac rlght-of-way, a transition. ...
radius is reqlnred This radius should be at least 50 feet, to avoid

an uhsightly sidewalk layout and to provide smooth turning mvements
into and out of the cul-de-sac. Also a more constant curb to
rlght—of-way line dlmensmn is achleved.

Alley POllQX and Wldth‘

In modern subdlvismn de51gn, there is a strong trend to eliminate
alleys. In lower density areas of 4.0 or less dwelling units per

;acre,:.lot widths are ample to provide bulldmg width plus sids- deres L

to open pads, carports, or garages. As density -increases, such’
construction becomes progressively moré difficult. At a density of.

betwéen 5.5 and 6. dwelling units per acre, with-10 foot side- yards

buildableé width is reduced to 30 to 34 feet. A mandatory provision

. for front driveways, therefore, would impose severe architectural — - - o
limitations. Common driveways and off-center home construction-on @+~ -
lots may not be particularly desirable solutions. The use of alleys e

may. be a preferable alternative ard may.be considered at early, - _
Technical Adwsory Ccmmlttee (TAC) meetlngs . when their use is belng :

« Rt T,
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2.01.17

Studies have shown curb parking to be a primary factor in accidents on
all types of strests. The mmber of children killed and injured each
year-as a result of entering the street from behind parked cars is

partlcularly tragic. For these reasons, every attempt should be’ made

-to. requlre sufficient off—street spaces so as to mlm_mize curb

‘parking.

. Angle parking along the curbs of local. streets should never be .
-allowed. - When the traffic lanes are used for parking. and parking

maneuvers, .the accidelit potential is much higher than with parallel
parking.. Therefore, all such bays and lots allowing any parking other
thah patrallel, should be physically separated from the roadway and
confined by barrler curbing beyond the street and the sidewalks,

Drlveways Qprons :

Because they are deceptlvely smple in appearance, dr:u.veway aprons
often do not receive the design consideration that they merit. Common -

. deflclenCJ.es mclude,

(1) Inadequate xadii'at intersection w:Lth Street.

(2) 'Excessmo grades and grade changes_ “(breakover arxglos) .
(3) .Inadet:;{uate wi&th and depth of paving

(4) Inadequate sight-distance due to landscaping.

(5)° Poor drainage characteristics.

The typical residential driveway apron sheuld be designed for
passenger car operation only. Temporary encroachment on the wrong

side of a local street while entering or leaving a private driveway is

generally consideied allowable. The driveway radius or flare should
be designed with consideration given to both the driveway and road
mdth as noted in Appendix 7.

Standard driveway cross sections are also outllned in Appendlx 7.
In addition, for drlveways with pipes:

{1)- Shoulder cross _slope to be reduced. to 1/2%: 1' for 5 feet

(minimm) from edge of pavement.
(2) A grade break Wlll be prov1ded 5 feet (minimam) from the edge of

pavement and the drlveway will begin slopmg uwp at 1/2":1 for- 10-
foet.

(3) A 25' land:mg is, ,requlred beyond the 1and1ng a grade change + 5
: percent can occur

(4) The lcw pomt in the drlveway will need to be graded so that the +
drainage will Tlow off the drlveway andd into the swale. ‘
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o2, 01 18 Prlvate Streets ;
In aparhnent developments driveways .connecrtmg to huildings and

- parking areas ave usually privately owned and maintained. Similar
concepts in cluster housing have led to extensive networks of private
streets for single-family homess, tovmhouses, or condominiums. These
streets will not be accepted into thé County's publlc road network.

: The reason a developer utilizes prlvate strests is to minimize his
e crlght——of-way or geometrlo désign. requlrements. Both’ oOf those
‘redictions can cause probleis for the public agency ‘that may
P vweventually have to-take: -over the- prlvate street systen.- The takeovers

S - of maintenance are generated by property ‘cwnex; complaints on poor
maintenance, or the:r objéctions to paying a maintenance fee plus

. property taxes .
2. 01 19 Vertlcal Curves:

‘The parabollc canve is userl{ almost’ exolus:wely in connecting grade
tangents because of the convenlent manner in which the vertical
offsets can be computed. Appendix 8 provides the Standard Ianding
Requirements for Local and Collector Streets A typloal symmetrical

vertical curve 1s shovm below.

PARAK)I.EC VERTTCAIL, CURVE

P'v'c._ei-l L AL B I B .........o..-..----POlntOfvertlcalcurvature

VIPomt of Véertical. Intersectlon
PV‘I‘.Pomt of Vertical Tangehcy
Bivitinvnenennaneanns verans teeeseasses External Distance - In Feet
T Ieng‘l:h of Curve - In Feet

g}_g .Grade from which stationing starts (in %)
e iiistnesrerasnasesavasnasssansesssl/f2 OO half the Iength of Curve
y...........................,........Offsetheet ,
Hideewvenvaivarnsceannaans .............AnyDlstanoe from P.V.C.” in Feet

Grade towa:td vhich statlon heads (in %)

gz---o_.---o_ ----- s wv e co-‘t.-oq-to-v-
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To design the curve for use in profile drawings, first the mmismnn allowable -
length of curve must be established. This mininum. le:ngth is: X (a constant)
multiplied by the absolute value of the algebraic difference of the 2 grades (in
percent). Per AASHTO for a design speed of 30 mph in a crest(1) condition K = 30
and a sag (2) condition K = 40. For other deSJ_gn speeds refer to AASHIO. .

(1) A vertical crest is the same as a hill or high point, with the
extensions of the’ two tangents forming an.angle point up.

{2) A vertical sag is the same as a valley or a low point, with the'
extensa.ons cof the two tangents formJ_ng an angle pointing down.

Cther equatlons that may ba helpful are as follows:

Imin = K % [.t_}l - g2| = Minimum Vég:tii’cal_ Curve lengths

_lgl-@) L - Vertical Offset at P.V.T.
800 : i
=9t = g2 =  FRate of Grade Change . - .

L(in stations)

y == x2 4+ glx 4+ Elevation P. V.C. = Vertical Offset of any point X
Statien from the P.V.C.

In order to determine the high (low) point along the curve use the equation’

X (in stations) = - g:_t

23
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‘2'. 02 — RFS]DENI'IAL Smm SIREET DESIGH: -
Figure § provides a workshest on determining residential sub-collector
- street options. Table 3 provides an outline of design factors and
- -s_'treet.standaxds.' : T T o ’ -

2.02.01  Terrain Classifications. Discussed Previously (Section 2.01.01)

2.02.02 Development Density: Discussed Breviously (Seqtiqh‘ 2.01.02)

°2,02.03  Right-of-Way Width:

Ku ey —heme - S — T

‘A minimm residentia ollector street right-of-vay width of 50
feet is required for all density areas. Where nscessary, front yard
(and corner lot side yard) easements may be considered for utilities
and/or sidewalks or plantings. Along residential collector streets,
and land abutting major streets, consideration should also-be given' to
permaniént easements about 10 feet wide for utilities, sidewalks and
bikeways, This allows for wideér separation between utilities or for
future utilities not currently foreseen, for greater sidewall setback
and reserves the entire right-of-way of a major street for potential
roadway widening. Such easements retain land area en the tax rolls
and increase the area available for landscaping controls to erhance
sight distance at intersections, driveways and alleys. o

2.02.04 Pavement Widths:

. A basic pavement width of 24 feet (open section) or 32 feet (closed
section) is required for the density categories outlined in Table 3.
Appendix 9 provides typical cross sections, and Appendix 10 details
‘the open section, median-divided option. - I , o

The minimum widths discussed aboveé will be the acceptable standard
" unless sufficient justification is presented for wider pavement widths
by the developer. In no case will widths less than the minimm be
allowed. ’ ’ ' :

2.02.05  Type of Cuxb: - |
Refer to discussion on Residential Iocal Streets (Section 2.01.05}).

2.02.06  Sidewalk Width:

Refer to discussion on Residential Local Stree{;s {Section 2.01.06).

2.02.07 ' - Sidewalk Distance from Curh Face:

Refer to discussion on Residéntial Local Streets (Section 2.01.07).
2.02.08  Minimum Stopping Sicht Distance:
Stopping distance is required to conform with AASHIO. A minimm

' stopping sight distance of 200 feet is required, for nominal grades,
and as low as 120 feet for hilly grades. _
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WORRSHEET
RESIDENTIAL SUB-OOLIECTOR

w . MINIMUM STREET DESIGN OPTIONS

50! RIGHT OF WAY
' REQUIRED

LOW MED - HIGH
DENSITY ‘ DENSITY DENSITY

o o ‘.

BASTC DESCRIPTION (SFE SCHEMATIC FOR COMPIETE NOTES)

G OPEN SECTION, 24' PAVEMENT, 2-6' GRASS SHOUIDRRS.. FOR SIDEWAIKS, -
REFER TO DISCUSSION. |
H CLOSED SECTION,32' PAVEMENT, 4' GRASS PLUS SIDEWAIKS EACH SIDE.

Revisions | - . . |petail ro.

.Frederick County || Date Note RESIDENTTAL SUB}ch;L,Ec;bR“ DS

Depa'::’gment of : STREET QPTIONS. .7 . WRso2-
Public Works i . ' B

- T ' ' Pates 94

Figure 5
25
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_ RESIDENTTAL SUB-COLLECIOR STREET DESIGN GUIDEmEs _ (

.2.02.01 Road Grade Classification - :E:Nominal Hil_ly
| 2.02.02 Developnmt Density , = Low~ Med  High  Iow Med figh
: 2 oz 03 . R]_ght—of—way Wldth (f{:) P - . 5? —m T >
 2.02.04 Pavement wWidth' (£t) ‘24'/32- ‘32 32 2432 32 32
2'.05‘._05 Typeof curb " O/RAV :V/R. YR O/YR OV v.
2.02.06 Sldewa]_'lcs (£t) : < : - 4 : >
2.02.07 Sidewalk Dist. from - 6 65 5 <=5 -——>
Curb Face -
2.02.08 Min. Stopping’ s. Dist. < mmmmm— 20Q ——— > < 120 -— 200 >
2.02,09 Min. Inter. S. Dist. < ~m——-——e—— See Diseussion —w-r———==> .
2.02.10 Max. ‘Cul-de-sac 1,800 1,000 700 1,800 1,000 700
. ' - Iength (1T) (a) . :
: 2.02.11 Design Speed < mmme———em Sge Discussion ———-————> \
2.02.12 :_Centerline,Radius (ft) A e 200, ——=—7% < —— 180 —— >
©2.02,13 'MJn Tangent’ Between < 100 .——~——= >
ST Revérse Cwves (ft) 0 0 T LTl
i '2‘;.02=.':L4"-'Onf_st1:éet Parking . o < ~—'——{f_—i-'—'~— ‘Gee Dlscussmn "";""";‘-'_"">
2.02.15 Driveway Aprons | & —=mmw————— See Discussion ———r————- >
2.02.16 Bicycle Trails/Paths ' ¢ wemmmmme See Discussion ———-—.---r‘>
2,02.17 Vertical carves ' & e Seo [ﬁscmssion ——-j-——---?

e

~( ) Ma}muum lengths shown shall include the sub-—collectoz: plus attached Iocal
; Street de81gned cul-—d—sacs , 1f any. .

p
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- 2.02.09

. 2,02,10

2.02.11

2.02.12

2.02,13

2.02.14

2,02.15 |

2.02.16"

Mlnlmum Intersection ‘Sight Distance:

Refer’ to Residential Iocal Streets Sectlon 2.01.09 and Section 2 04.02
for discussions of this design element.

Maxnnm Cul—-De—-Sac Ienqth

Please refer to Residential Iocal Strests Sectlon 2.01.10 for a
general discussion of cul—de-sac design. The maximum 1engths in Table
3-are intended to be the sum of any combination of sub-collector
local streets, beginning at the intersection of the nearest through
street.

Sub-collector streets are similar in fmethI] to local access .
streets. In an effort to purposefully keep speeds down in res:Ldentlal
areas, these streets should be designed for 30 mph or less.

No minimuam des:Lgn speed is identified. To do so would create conflict
bétween other design elements (sight distance, horizontal and vertical
cxves, etc.) that are individually defined elsevhere, and the
strictest interpretations of AASHIO's tables and figures. While

minimm design elements are allowed, we expect that the greater Jength _

of a sub-collector street will he des:.gned for between the minimim
element, and “up to" 30 mph

Centerline Radius:

A radius of 300 féet will. approximately meet AASHIO's criteria for a
30 mph design speed with no superelevation. - Therefore 300 feet is.

© preferred, but in order to meet the committee's intent to keep speeds.

down, this radius can be reduced to 200' for nominal grades, and 150'
for hilly grades at staff level, with justification.

Minimm Tangent Between Reverse curves:

M]mmmu should be 100 feet regardless of terrain or development
density.

On-Street Parking:

Please refer to Section Residential Iscal Streets (Section 2:.01.16)
for a discussion of parking. Note that where pavement widths are.

-referenced in the local residential street section, 24' for- open

section and 32' for closed section streets shall apply

Driveway Aprons:

Please refer to Residential Local Streets (Seéction 2.01.17). ‘Note
that values associated wrth a 20' street would not apply smc:e the
mlnmum sub~collector size is 247,

Blcvcle Trails/ Paths:

Please reference Sectlon 2 03. 13
. 27
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2.02.17

o

 Vertical Curves: -

March 1994, .

o .Re.fer to discussion on residentia.l.lccal streets. ' Since the speeds

are assumed to be the same for subcollectors as for local access, the

sag- K = 40. -

28
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2.03 — RESIDENTIAL COLIECIOR STREET DESTGN:
Figure 6 pmv1des a worksheet on detemmmg re51dent1al co¥lector street

options., Table 4 provides an outllne of deelgn factors and street
standards.. :

2.03.01  Terrain Classifications. Discussed Previocusly

2.03.02  Richt-Of-Way Width:

A mininum residential collector street rlght——of—way width of 60 feet.
is required for all density areas. This provides for a wider pavement_
and greater dlstance from sidewalk to curb. :

Along residential collector streets, and land abutting major streets
consideration should also be given to permanent easements about 10
feet wide for utilities, sidewalks axd bikeways. . This a;les for
wider séparation betwsen titilities or for future utilities not
currently foreseen, for greater sidewalk setback and reserves the
entire. right-of-way of a major street for potentlal roadway widening.
Such easements retain land area on the tax rolls and increase the aréa
available for landscaping controls to enhance sight distance at :
intersections, driveways and alleys.

2.03.03 . Pavenent: Widths:

A bagic pavement. width of 22 feet (open section) or 28 feet (closed
section) is reqmred for all types of terrxain and for all densities,
No lot access is allowed on residential collectors. No curb parking
is allcrwe:l on resu:‘ientlal oollector streets.-

The bakic re51dent1al collector street prcv:.des spacé for one lane of
mavmg traffic in each direction, by prohlblthag curb parking, the -
provision of an added turn lane or by—pass lane at pomts wiiere -
required. Examples of such points include approaches to mtersectlons“?
along major traffic routes and sectiong betieen: adjacent offset -

_ intersections, so that through traffic would not be impeded by
léft-tirning vehicles: Appendices 11 & 12 -provides Samgle Cross
sections for the non-median, and medlan-d1v1ded sectlons,

respectlvely ) : o .

2.03.04 Type of Curb: ' g e

- Curbed streets are recommended for medivm And high dens:.ty’ - '
development. AASHTO also states that eurbs should be considered . when
. . solving R.O.W. constraints, to protect pedestrlans, “to dontrol .
‘" drainage, and to delineate lanes and medians. All of the above
considerations shall be rev:.ewed when de<31dmg on open versus closed,
sectlons. o A

_ -When curbing is used, Ma;:yland State nghway Admmstratlon "‘I‘_ype U

(8-Jnch) or "Type. B% (6-inch) vertical curb is mandated but a-6-inch -

. curb’ is recommerded. Rolled curbs are not allowed on this’ street
classification.
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M.
L

; m . " *
RESIDENTIAL COLLECTOR
MINTMUM STREET DESIGN OPTIONS

. 60" R.O.W. (NON-MEDIAN DIVIDED) 4
! .70'-76' R.O.W. - (MEDIAN, DIVIDED) .

L o ' S \‘ Lo :' T D T e '

FOR NOMINAL AND HILLY CLASSIFICATIONS

‘yEp. . . HIGH
 DENSTTY . DENSTIY

+

BASIC JESCRIE’I'ION (SEE'. SC}IE’.!'E!E[‘IC FOR CII'}PIE].‘E NOICES)

.I . OPEN SECTION,.22/). PAVEMENT, WITH 7' GRASS SHOUT_DERS AND 8- DITCHES
“INSIDE" ‘IHE:_4' SIDEWAIKS oN EACH SIDE

J CIDSED\SECI‘I(SST . 8"’ PAVEMEN}?, PIUS 4! SIDEWAI_K JUST INSIDE' 'I‘HE RIGHT

oE myh;@grrs ON EACH SIDE. . : _ T

K_ (MEDIAN ];)IVIDED)‘ OPEN SECI‘ION, 2- ~13¢ TRAVEL IANES WI’I‘H* 4' sznmmxs
JUST INSIDE THE RIGHI‘ OF WAY LIMITS. .

I, (MEDIAN DIVIDED), CIOSED SECI‘ION 2-14' TRAVEL, IANES WI'I‘H 41 SIDEWAIKS

JUST INSIDE THE RIGHT OF WAY LIMITS.

* SEE TEXT DISC‘USSION

o

e e

Frdaericl Bounty' | Batd [ Wote | RESIDENTIAL COTLECTOR” oM
+-Départment: of : ' STREET OPTIONS = WKSO03

= 0 .7 lpate: 94
) Figure 6
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Table 4

RESIDENTIAL COLIECTOR STREE’I‘ DESIGN GIJIDEIIN'ES

] 'Desn;m Spead- (mph)

Terrain Classification
Right-of-Way Width (feet)

A1l Classifications
. 60 N :_.-.~_‘:L‘.-_:. C.

Pavement Width ( feet)

22-28° -

Vertical Face

Type of Qurb

Sidewalk Width (feet)

4

6

Sidewalk bistance from
Curb Face (feet)

Miniwm Stopping Slght Dlstance

200. —

Maxinim - Grade .

12%

‘500

Mininum: Spaca:ng Along -
Major Traffic Route (feet)

* 40 mph or less —

Minimm Centerline
Radius (feet) (a)

350

Minimum Tangent Between -
Reverse Curves (feet)

100

v
.

See Discussicn

Bicycle '.[‘rails/Paths‘

{a) With proper justlflcatlon the radius can be reduced at ’che staff level
_to 200' for short distances. _
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2.03.05

2,03.06

©2.03.07
2.03.08

2.03.05

2,03.10

collector streets is required. Collectors provide for pedestrian, as
. well as vehicular access through neighborhoods. If sidewalks are not
" provided on both sides of the road, the internal path systems must

Sidewalk Width:- -

The provision of sidewalks along both sides of all residential ° - Cy

provide convenient and cafe access between destination points, i.e.
schools, shopping centers, recreation greas etc. For a combined
pedestrian and bicycle path a minimm of 10 feet is required. ’
Mintenance shill bé the responsibility ofthe HOAand the covenan

T shall provide unrestricted access to the’ gen_ta?:él_:‘publi'b. Do :

o et i a N : A
= o~ B )

" 'THe Planning Cominission shall detenﬁihe if the path sys?:em may be used

in lieu of sidewalks within the public right-ofrway:’

S:‘Ldewal}; Distance from Curb Face:

A mininmum border area of 6' between .curb and sidewalk edge is; _
recomiended as a practical method of retaining setback of: rgmdentlal
property from the streét. Ancther factor in cold climates includes

‘ares’ for plowed snow storage. Plowing is more frequent on residential
‘collector routes, ‘and the quantity of énow is. increased by the added
pavement width. S : A Co

"Nﬁﬁimpm,stoppinq sight pistance:

Stopping distance is recommended to conform with AASHIO. - A minimam
stopping sight distance of 200 feet is required. 6

Maximam Grade:

. No greater than 12 per cent maximum grade on residential collector
streéts, is desirable. )

© Minimm Spacing of Residential Collectors Alond Major Traffic Router

Refer to Section 2.04.05 and/or Table 6.

Tn situations where successive left turns from a higher classified
major street onto residential collectors will occur, a minimm spacing
of 500 feet .is required. In situations vhere near—left, far-right
offsets of residential. collectors will occur, a minimum spacing of 250
feet is permitted.

' The spacing of a residential collector: street to a higher classified
‘gtreet shall be minimuim of 500 feet. The closest spacing to a lower
Classified street shall be 250' minimm. Refer to Table 6.

' Desigqn Speed:

Residential collector streets should generally be designed to allow

for improved movements over local access streets. However; in an

effort to purposefully lower speeds in residential areas, these

streets should be designed for 40 wph O less. . (
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2.03,11

- 2.03.12

2.03.13

No minimm design speed is identified. To do so would create conflict
between other design elements (sight distance, horizontal and vertlcal
curves, etc.) that are individually defined elsewhere, and the Lo
strictest intérpretations of AASHIO's tables and figures. .. VWhile ..
minimm design elements are allowed, -We expect that the greéater lergth -
of a residential collector street w111 be designed for between the - .-
mmumm element and “up tof' 40 mph

Centerl :me Radius:

A radiuvs of 350 feet will approximately meet AASHIO's criteria for a - ' -
.35 mph design speed, with no superelevation. This flgure meets the
 committees intent to design this road for 40 mph or less while

ackncwledging that other planmng ténets will conbine to lower speeds..
With proper justlfa.catmn and in excéptional circmstances, ' this -

radius can be reduced to 200" on case—-by-—case basis.

Minimm Tandent Between Reverse Cm:ves:

Minimm should be 100 fest regardless of terrain or development
density.

Bigy;cle Trails/Paths: ' !

Frederlck County supports providing bicycle facilities to promote
recreational and utilitarian use.

Residential collector streets and hlgher classification roads are
favorable to allowing bicycle facilities because they are typically
longer than local access streets, have no conflicts with driveways and
parked cars, do not dead-end, and have greater rights-of-way. Site-
planners are urged to loock for: opportunities to intercohmect bikeways
to neighboring land uses or existing trails and routes.

Appendix 13 illustratés the three primary classifications of bikeways:

Class T Bike path
Class II  Bike lane
Class IIX Shared roadway -

Class I bikeways are completely separated from vehicular traffic and
may or may rnot be designed separate from pedestrian traffioc.

Class II bikeways establish delineated bike lanes within the roadway
directly adjacent to travel lanes, or on the shoulder. They are e
separated by a mountable median or striping. The Institute of Traffic
Engineers (ITE) recommends against a single, two-way lane on.only ¢ne
side of the street, citing unconventional turis and transitions as -
potentlal hazards. :
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. 2.03.14

Y

Class III.shared bikeways are the simplest. They do not designate.

_exclusive bike lanes. Instead, they require the bicyclist to share

the travel lane with motorists. Signs are used to alert motorists to

" the présence of bicyclists and to guide bicyclists to other, more

suitable streets. ' In this.vay, continuous routes can be established

Please contact Frederick County Department ‘of Public Works for more
detailed plamming principles and designs.

. Vertical Curves: '-{_; R

h Reféi:‘to discussion on fééidential': iocal streets. - The only change

necessary in the discussion of vertical curves on collector roads is
that the K values will change for both crest and sag corditions based
on the assumed change of speed. For & design spesd of 40 mph (maximum
collector road discussions), in a crest condition K = 80 and in a sag
X = 70. S , i .
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2.04 INTERSECTION DESIGN:

i 2.04.01

2.04.02

=

2.04.03

2.04.04

Terrain Classification:

Recommended de51gn guidelines are shown in Table 5. Definitions of. .
terrain classification are the same as given in Seotlon 2:01.01. -

Clear Sight Dlstance: . -

‘e intersection of two 1ocal'-' strests shoijid be designed such that any .

leg might operate without a control device.  In practice, one street will
typically be de519nated minor" to the other, and will be stopped
Situations wray arise, however, that oould change this.

By maintaining a ‘clear zone as shovm in Appendlx 4 a drlver ol any
approach will have an uncbstructed view of the entire intersection. fo.
permlt control of the vehicle. There shall be provided an: unobstrucﬁed

- view for the given dimensions, and havmg no mght—obscumng cr partly

obscuring walls, fences, grading, sigrs or foliage higher than 3 feet
above. curh grade, or in the case of trees; branches Tower” thari 7 feet.

- Street 51gns, power poles,” hydrants and the. 1iké are pemtted as long as
" they are not clustered so as to create an obscured v1ew. S :

The 70 foot measurement SpélelEd in Table 5 is mtaﬂed to be measured

along the centerline of the curb lanes of each approach, back from the.

intersecting curb line as shown on Appendm 14,7 THS clear gone defmed
within the triangle is mdependent of property ownershlp by public or
private title. Note that this aocommodates a 20 foot setback from a

typical property right-of-way Line. R

The dhove requirements, combined with good de&ugn practice. to elmmate
horlzontal and vertlcal street allgnments in proxmlty to mterSectlons,

_ 'w111 v1rtua11y ensure that mtersectlon 51ght diskince for stopped
" corditions can meet County design criteria for the (ultmate) posted -

speed limits,
Miniim Am le ‘of Intersection:’

It is des.u:able for all J.ntersectxons ‘o meet at- approx:i:mately a
90-dedres’ angle. Highly skewed interecticnes should be avoided, and in
no case should the angle be less than 75 degrees or greater than 105

degrees.

Minimm Cutb Radius :

As curb radius is J.ncreased paving costs .and :mtersectlon area requlred
for a pedestrian to traverse are increased, ard higher turning speeds are
encouraged. . Substandard radii result in umnecessary lane encroachment
and increased traffic conflict and accident potentlal Reasonable de51gn
values of 20 feet are required for intersection radii of two local - .
streets, based on curb clearance of 3 feet and without lane encroachment
for a typlcal width street, using the AASHTO design passenger vehicle.
This de51gn will also aocormnodate garbage trucks and moving vans, w1th
wide swings.
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’ 'I‘a.ble 5
INTERSEC‘I‘ION DESIGN GUIDEII[NES

. RE - CE N .

2.04%01 .'I'erra:l_n Cliesipication © 0 - 7 UNomimal - 0 Hilly
2, 04 02 _Clear Slght Dlstance (1ength C e . A
) ~ralopg ead, approach ied): (feet) @b) <= 70 — —>
108,03 Miniin’Angle of Intersection e 7 (90° preferred)  —
2.04.04 Miniman Corb Radius (feet) D .
© .. a. Jocalrlocal . |, . ST L Lo 20
i I.ocal—oollector et 30, = ‘ >
S - X Collector—major T e S ————_. 30, . ?
2.04.05, ‘Mininum Centerling Offset of o EE
L adjaGent Intersettion. (feet): ————— See Discussion — >
2.04.206 Minimm Tangeht Tength . . .. o ‘ Yy
© - Approaching Intersection = Lo o '
., (each-leg) (a), . . L . 50-30 _ 20
7 Drainage; Struci:ures e ——————— See Dz.scussmn —————
- Traffic dontyol ' . - <= ~————— Seé Discussion ——~

T
.o T3 L S

a. These are minimm values and greater safe‘.approach Spéeds arg'deg,irable.

b. At an alley. :;_ntersectlon with a street . (or with another alley) a 15-foot minimm
clear S;_Lght_ dlsta,z_lce ieg ig recome.nd@d along eac:h mtersactmg property line.

o L

(
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2.04.05

Any intersection with a collector road should have a 30~fodt radius.
If on-street parking is allowed in a unique. exception the curb, radius
can be 15 feet, Some form of edge treatment should be prOVJ_ded as
discussed in Section 2.01.09

Minimm Centerline Offset of Adjacent Intersection:
(Also see Section 2.03.09)

Several studies of intersection design types have shown: offset T—type_ .

intersections to be far safer than cross-Wpe Use of offset T
intersections in residential subdivisions is allowed. One’
disadvantage, however, is “corner-cutting" when inadequate offset
exists between adjacent intersections. To reduce this hazardous
practice, offsets of at- least 125 feelb: between centerlines are’
desirable. 1In the case of two ¢ollector-street intersections;  this

. offset should be increased in order to allow for left-turn storage

between interséctions if a near-rlght/far-left offset is used. Table

T 6 Bumarizes varlous 01rmnnstances.

- Offset intersections have disadvantages when one or both such streets

is a collector intersecting & major street, if volumes will warrant
traffic signals. Operations at such 1ocat10ns aré fore conplicated
than those for normal cross-type intersections., Therefore, ottier.

'de51gn solutions should be sought 1if sn.gnallzatlon mlght otherw15e ‘be
- required. When offset intersections are used at a major street, ‘l;hey-
‘should be located to avoid conflicting left turns (this is especially

inportant where two-way left-turm lanes are to be provided, or where
left-turn, lanes are used in a fairly ndrrow medianly. Such left-turn - -
conflicts’ exist when an mtersection first offsets to the right rather

" than to the left.

Malti-leqy mterSectlons (over four) are undesivable from the control

- and safety standpoint and should not be used.
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o o0 TABI_E 6.
MENIDHJM BQ’I‘ERSECI’ION SEPARATION DIS‘I'ANCES (ég)

- — “mwwﬁm
On a Iocal _ ?
or Sub- - _ Res'.ldentlé Non—Re51dent1a1
Collector ' Collector & - Street
"“‘:‘ ot ';!7 R Ll ‘,. PR AR S . o e - e

Ivﬁnlmum Dlstance between

Resz_dentlal Drlvemys : 24! kT (b) T e ..(.c‘l;). .

%Mlai Drlveways R - L " 100' oo 250
Local/Sub&Iocal/sub AU - - LA 4 ST as0t s
':cocal/Sub § Festd® Co11. 'i25_4 S s 250!

.1‘%‘3%1/5‘1?0‘,%‘ Non-Res. Street Com . 250" - .300%

Resid. Coll. & Resid. Coll. - ~ 280" °® ~  3g6r- 500"

Reédid. Coll. & Non-Res. Strest 300" £ 5001 750"

Non-Res. Street & Nor-Res. Street — MA 750" 750°

(a) Centerline to centerline’

(b).. Access is not recommended

(¢) Minimm stopping 51ght distance as defined by Frederick County Department of
Publl,c Works . o e . ‘
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2.04.06

2.04. 0_'7

2.04.08 -

Minimmi Tangent T_eﬁqth‘Apbroachinq Intersection:

It is desirable to provide a tangent section of roadway approachmg
mtersectlons, when the street leg has a minimum or near-minimm
radius curve.’ However, curving collector streets need not have
tangents approachmg intersections with local streets, if the
collector radlus is about 1,000 feet or greater, :

. Dramaqe Structures'
Tnlets or catch basins ‘should not be located within the. Corner Fadiiis

or within 6 feet of either end. Clearance is needed to keep the area
relatlvely dry and to allow space for streetlights, name signs,

utiltity poles, etc.  Grate de&'.lgn should provide for safety of bicycle .
trafflc. .

Special conslde::atmns should be given to the middle of the curb
return at the upper end of the intersection of two streets in a
downhill condition. A small arvea of ponding in the qutter cin be
created due to the gutter slope, Detailed spot elevations must be.
provided to show that all drainage will flow to the approprlate storm
drain inlet.

) Traffic Contirel -

All lntersecrtlon signs and markings will be placed accorcimg to the -
Manual of Uniform Traffic Control Design (MUTCD).  All intersections
6f County roads and streets with’ other private or public streets, with ™~
thé exception of! state roads, are undér the jurisdiction of the County
Department of Public Works, Intersections at; state facilities are
under Maryland State nghway Adlmnistratlon Jjurisdiction.
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2.05 ~ NON-RESTDENTTAL SIREET DESIGN

This section applies to all non-residential streets, which are defined
herein as those streets intended for the main movement of through traffic

or distributed traffic (i.e., collectors and arterials) or alternately, the

delivery of traffic through and sbout localized retail or industrial hub

centers (i,e, commercial and industrial streets).  These streets have

larger design parameters than residential streets in order to account for = -
_greater traffic volumes and increased truck activity. . :

= ‘-I"Ee'yarious types of -non—r.(‘a_;sidential streets are as follows: Collectors

SIS 6E FUYAT ;) CoisT AL, ahd industrial options. Arterials consist of
R Rers! and "majOfS". A : BRI : S

. .The, general differences among road types are due to the required
.. rights-of-way. Also, as a.group, the arterial streets (open sections)
require paved shoulders,.vwhereas the open section, non-residential
collectors do.not. The design guidelines in this section spell out other
- differences between the various non-residential streets.

2,058,010

Right-of-Way-Width - : -
The non median-divided section right-of-ways are as follows: - rural,

commercial, and industrial collector streets require 60-foot ROW's...

Minor arterials require 80-foot ROW's and ma_jt:r" arterials reguire

. 100~foot RCW's.

] N . . .
. Median~divided sections may be also permitted for rural collectors, . @

comercial . ard industrial collector streets, upon approval by the

' County. ~In such cases, -the rights-of-way: above shall be increased by

2.05.02

the width of the median, For example, ‘a collector proposed with a
16-foot median would reguire a 76-foot ROW,

Unless specifically noted below, all of the following design
guidelines refer to the basic, non median—divided secl;ions.

Pavemeﬁt Widths and Determination of Open vs. Closed Section

Appendices 15 th;:ough 19 depict cross ‘section schematics of the
variocus street designs described below.

Rural Collector Streets require a 22! ‘open section. tyavel way: As the
name implies, they are intended for rural areas typically having only:
light residential, farm, or open development. _ - '

Comercial Collector Streets are regquired for the General Commercial
(GC) retail zone. The basic pavement ‘width is 46' curb-teo-curb for
the closed section. - '- :

Trndustrial Collector, Open Section Streets are required for the

General Industrial (GI) zone, and may-be permitted for Light

Tndustrial (II) and Office/Research Imdustrial (ORI) when the average

lot size is greater than or equal to 1.0 acre and when no hackground .
through traffic is anticipated. A1l open section intersections of {.

non-residential streets should be improved to provide curb return

protection, as discussed in Section 2.05.13.

40




Design Manual (Volume 1) - Streets and Roads .. March 1994

2.05.03

2.05.04

‘separated by a 16' grass median.

TIridustrial collector, Closed Section Streets are required for the 1T
and ORT zones having an average lot size of less than 1.0 acre;.or -.
where background through traffic is anticipated to mix with -~ =
development traffic. :

Arterials are intended for faster travel and heavier volumes. Open . -
section minor arterials require a 24' travelway plus 8' shoulders. .
Closed section minor arterials require 40! of pavement. Open section
major arterials require two 22! tyavelways, with paved shoulders, . . -
. Closed. section "majors" reguire two-

32' sections separated by a 16' concrete median.

CType of Qurb

‘only standard SHA 8-inch cirb or. SHA modified 6-inch cuxb is

acceptable. Specifically, mountable curbs and rolled curbs' are not
acCeptable on closed section, non-residential streets.’ - -

Sidewalks

'When ‘sidewalks are required by the County, then six foot wide

sidewalks are recommended in GG (retail) zones in order to accomucdate
the possibility of greater foot traffic. Elsewhere, for
non-residential -streets, sidewalks shall be four (4) feet wide. .

Where a suitable path system has been identified throughout the
commercial or industrial zone, sidewalks along the road may be .
eliminated with approval of staff. Continuous hiker/biker bituminous

. paths ave Highly desirable options or additions whére longer distances
_ might be provided as jogging or biking circuits. Such paths should

npt typically crisscross the development; that would be.better served

¢ by canpus sidewalks. Hiker/biker paths should proceed fairly
uninterrupted, perhaps around the perimeter of the develcpment or as -

' interconnections to neighboring developments or streets.

2.05.05

2.05.06

2.05.07

i o} .

Minimm Stopping _Siqht Distance

Should conform to County specifications.

M:muuum Intersection Sicht Distance’

Should ¢onform to County specifications.

Design Speed

" AbGording ‘1:<:rAASH‘IZ‘0r the design speed is "'thé_‘nﬂaxjmmlséfé speed that

can be raintained over. a specified section of highway when conditions
are so favorable that the design féatures of the highway govern.' - -

41




#

. pass. A road-in a hilly, moimtainous area will have a lower design
" speed than-one ‘in gentle, rolling terrain. Whereas design speeds were |

. ‘not the prime criteria in the residential category streets, they are
-identified here as.the focal design parameter around which all other

2.05.08

©2,05.09"

2,05.1¢"
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The mwain factor is the type of ,terraih through which the road must

e

design parameters ave formed. There is no hard and fast rule that

“states a design speed for'a colléctor; arterial, etc.  FOr purposes of.
. discussicn only, the following ranges are presented:

_“ " Rifal and Urban Collectors -~ +° 30 — 45 MPH:

" commercial and Industrial Streets 30 =745 MPH ¢
Minor ang Major Arterials- - -~ 40 - &0 .MFH » ;

The design speed shall not be so. high' (compared to the posted speed

-and/or: 85th percentile speed) that it will encourage unsafe driving
béyond, the intended speed ranges. Also, to set a higher design speed

" makes it difficult to maintain other AASHIO design parameters.

Centerline Radius

. Should conform to AASHTO specifica’t_:j.ons for the design speed.

Mmz_mum Tangent Between Reverse. CuJ:ves ,

" Shlild ceonform 6 AASHIO specificatiohs for the design speed.

Supérelevation

. FromAASH‘IO When a vehicle moves (along a curve) it is forced (
" radidlly outward by centrifigul force, The force is counterbalanced
‘by the vehicle weight component related to the roadway superelevation.

arkl/or the side friction component of:tires on paverient. ~ Wher a

‘vehicle travels at constant speed on a superelevated curve such that

g 3

- friction, £, is zero, the centrifugal force is balanced by the welght

- values of e and £, rural ' =
be used to design curves for the giveh design speeds. Values of e 2

coffiponent: of the vehicle and; theoretically, no steering force is
required." - C

Whereas normal crowning of the road allows for water runoff,
superelevation ("tilting" the road) counters the Hoverdriving'
characteristics that occur on sharp, flat curves. At the least ‘
extreme, no superelevation is needed for tangent highways or ones with
exceptionally long curves. At.the most extreme, there is a practical
limit such that a standing or slow vehicle does not siide down the
cross slope when the pavement is icy.

AASHTO concludes that e, the rate of superelevation (ft/ft) between
03040 to 0:080 is applicablé for urian design, Table IIT-6 in AASHIO,
"Maximm degree of curve and minimm radius determined for Limiting

' 1 highways and high-speed urban stréets! shall

0.10 shall not be used. -
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2.05.11

2.05.12

2.05.13

Finally, the length, I, of siuperelevation rumoff is defined as the .
lergth of road needed to accomplish the change in cross slope from'a
"normal" section to a superelevated section. L is also equal to the
length of spiral necessary to transition concurrent sections such that
a driver will nét experience a sudden shift in centrifugul force as.
he/she enters or leaves a curve. AASHIO recommends that L is not
necessary for roads having design speeds <40 MFH. '

Should conform to AASHTO specifications for the design speed ed.

On-Street Parking .

As a general rule, or-street parking is discouraged from . _
non-residential-stieets because the primary function of:these streets’
is to carry through traffic, and because some open section designed
streets do not require paved, improved shbulders. However, it is
inappropriate here to say that on-street parking on non-residential

.. streets will always be prohibited. ' In special cases, one may be |
. allowed to improve the open section shoulders, but that will be the

éxception, and not the rule! Each case should be discussed _Qn‘its own -
merits.  Certain situations like street-front retail, or certain

| developments, may be conducive to on-strest parking. [Tt is<: .

anticipated that the closed séction désigns, as a group, would address
these situations. =~ _ ' . - '

Rural Collector Streets do not require paved, improved shoulders on  _

" open séction design: On-stréet parking is prohibited.

Commercial Collector Streets do not provide for paved, jmproved
shoulders on open sections, but'do inherently provide extra width, -
which may be used for. parking, on cleosed section streets. - However,

‘that extra width may also be intended for traffic lanes. The concept.
. of on-street parking on this type road must be discussed with staff..

Tndustrial Collector Stréets do not have improved shoulders for either
open or closed sections; only travel lanes., Therefore, on-street °

parking is not allowed. . . _ :
Arterials provide paved, improved shoulders, but they are for recovery -
and exclusive turn lanes and bypass lanes; therefore, on-street '

parking is prohibited. .

Intersections of .g@ Section Collector Roads

The design committee has determined that open section collector roads:
suffer unsightly and potentially unsafe rutting in the vicinty of ™

" intersection curb radii. This phenomenon is observed to ocour

irrespective of radius size. The higher volume of cars and heavy
trucks on.these roads perpetuates this problem more severely than on.
low volume, local streets. For this reason, intersection curbing is

“required for all combinations of open section collectors meeting other

public streets. Said curbing shall be mandatory from point-of-cuxrve ™ -
to point-of-curve between all intersection legs, and then may be’
properly transitioned. :
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2,05.14  Dicycle/Trails Paths

Prederick County supports providing bicycle facilities and comections
to proirote recreational and utilitarian uses. "It may be ‘appropriate g
‘to include a bike path when upgrading existing roads or building new
Tones. ST DR S

- S o .
Non-residential streets have wider rights-of—way, faster vehicle
. speeds, and heavier volumes than residential streets. Because of
~: these items, non-residential streets are preférred candidates for
Class I (separate path) or Class IT (striped or divided bike lane
" “within travel way) -facilities:--Seckien--2.03. 13. outlines’the various. .
classes of bicycle facilities. ' ‘

Designated bike lanes and paths are. recommended to be at least 8 ?eet
- wide. The Department of Public Works- and the' Départment of Planning
and. Zoning may be contacted for other design parameters and planning
coordination, respectively, for bicycle facilities. =~ =
2.05.15" ' commercial’ Driveway Entiances : |
| 'Ihe minimm width of a comercial dri_‘.%eway aocess ghail‘ be 30-feet,

Median-divided entrance roads are permitted, hoyever, they must meet a

- minimm. 100-foot depth. The'médian width mey tahge from 4' £o.10%..
'The mihimm drive-aisle width shall be 15-feet. Any other _
non-standard design (channelization, right-in, right-out, angled

. entrances, etc.) shall be worked out with staff on a case-by-case (_

Tn all cases the minimum curb retuin of radius shall be 30-feet and
shall have curbed edge protection consistent ‘with section 2.05.13.
Pger radii are recommended. for larger design vehicles. ™
‘For all commércial driveways having access to higher volure, higher
“Glassified roads, the County can redquire that accel-decel lanes and
‘pypass lanes be provided. Wheh required by the County; a sufficient.
bypass lane design shall include a 150' departure taper, a 150"
bypass, a 100! transition, and.a 150 ‘fierge taper.’ The bypass lane
chall be a full width lane equal to or greater than the travel lane
-width. -
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3. OPAVEMENTDESIGN COUNTY STREET CONSTRUCT]ON

3.01 Intr oductron : :
All Engineering dlawmgs pr 0posmg constraction of public streets will be rcquxred to’provide a pavement
design. That design may be prepared by a professional engineer specializing, in geotcchmcal engmeelmg,
or may be based on-the atfached mainx. : 0 - .

1.02 Ma’mx Pavemesit Design .
When choosing a pre-engineered ﬂcmb]e pavemeni deszgn (usmg matrix) {he followmg iems must bc
y prowded as partf of the improvement plans. '

(1)

(2)

Provide for 1" weep holes in inlets during construcuon to allow dramage of base course
pavements. Reference to Slate nghway Admlmstratlon Standard Inlet Detalls should be’
included.

Locate and safely convey groundwater by meansof sub~grade dramage systems All
monumented streets with grass medians are required to have sub—grade drainage systems
regardless of prevalent groundwater. Include all appropriate details and specifications. A -
note shall be placed on the plan indicating that during construction additional sub-grade -
drama ge systems may-be required per discretion of the County Inspector. All underdram

‘ system designs should rcference State Highway Admlmstramn Details.

()

@

(5)
(6)

(Detail MD 387.01-387.61) )
Provide a geotechnical report ! sealed by a professional engireer. Asa mlmmum, the report

_ shall provide on and'ofsite source location, inchiding plans showing boring and soil sample
Jocation, road Iayout cIassxﬁcahon, and suitability of all proposed road sub-grade soil

material.’ Classification shall include the Unified Soil Classification System designation, as

- well as AASHTO classification.  Suitability documentation shall include test certifications
that demonstrate adequate CBR vaiues. CBR values Jess than two (2) are unacceptable. As

mitigation for low insitu CBR valaes, ottlifie it the report the undercut and backfill of

affected subgrade with suitable rnaterial, or provzde an alternative method as recommended by
a professional engineer and approved by the County If soil conditions are unsuitable and do .
not meet MSHA specifications, Section 204, analtemative Flexible Pavement Section and
Sub-grade Deszgn shall be prépared, sealed, and submitted for approval by the County.

Indicate the various proposed pavement section for each proposed road:ontd the typical road
cro8s section defail. : '
‘Sétroadside ditch invert elevatlons below top of sub-grade elevation,

Provide for construction of the entire pavement scction at one time. The final surface course
Just be applied within one (1) week of base course. Base Course surface inust be properly
cleaned and tacked in accotdance with State Highway Administration speclﬁcatmns and to the
saﬁsfaction of the mspcctor prior to mstallatmn of surface course. .

- Al demgns prowded in the matrix are based on a 20 year analyszs period, and a growth factor of
" 2.2%/year. The reliability. factor: used was 50% for local roads, and 90% for all others based on
A_ASHTO recommendatlons '

Construchon trafﬁc has not beent dlrectly accounted Eor in the design of these sections, but based
on minimum lift thm}mess reqmrements the allowable ESALSs are so much greater than the demgn
ESALs per per. Iane for 10cal roads; ‘For all roads -with a classification higher than local, the

+ developers Geotéchnical Bngmeér' inust certify that fhe design ESALs adequatcly handle the
anticipated traffic and constructxon trafﬁc o
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TABLEB

PAVEMENT DESIGN MATRIX ESAL APPLICATiDN

ANALYSIS PEBIOD 20 YEARS

CURRENT

GROWTH

DESIGN

DESIGN

" ROADWAY CLASSIFICATION. CESAL
- TRAFFIC . FAGTOR | TRAFFIC FAGTOR ESAL
5 >.2% o o o
Cars . - Yy 242 2479 2,189,700 0008 1,752
Truck (2 axle -4 ire) - 5 2479 - 54,290_ .01, L. 543
Truck (2 axle -6 tire) ! o 24,79 9,048 .30l 2,714
Truck (3axe ormore) . i . o B .18, e
Tractor Semi-Trailer {4 axle)- . : ‘1-44 o i
Tractor Semi- Trailer @ ax!e) 1 24.79. . 0048 1 144 .. 13,029
All Vehicles o ! ' B " 18,038
By Lane - ¢ : . -+ 9,018
Residential Subcol!ector X ) 2.9%" . -~ i .
Cars ] ‘ 2325 2479 21,037,414 oo0s: 16830}
[Truck (2 axle -4 tire) 1 428 - 2479 - - 1,158,189 o1 _11.582)
Truck (2 avle Biire) E 18. 24.79 162338, . 30 _ 48,861
Truck (3 axle or mofe) * - 7 0470, . B3N8y L) 78 . 49,404
Tractor Semi-Trailer (4 axie) : 4 24.79 36,193 .. . 144 . 52,118
Tractor Semi-Trailer (5 axle) - : 18 24.79 162,870 S144 g34,553
([ Vehicles e : i 413,328}
- wy Lane : LT (. 208,664
Residential Subcollector . : v 2.2% X R
Cars - _ 3500 .- 2479 32,574,080’ l'_._ﬂofgqsi 26,059
Truck (2 axles4 tire) . ) o84, 2479 2,569,731 " ot 25,697}
Truck (2 axle -6 tire)-, | 44 2479, .. 398427 - . _ .30 119,438 "
Truek (3 axle or more) 16 24.79 - - 144,774 781 112,924 -
Tractor Semi-Trailer (4 axle) 12 24.79 108,880 mﬁn““1%%5
Tracior Semi-Traler (5 axig) _ 44 - 24.79 398,127, 144 573,303
{All Vehicles o : 4,013,776
By Lane _ ! 506,888
Industrial o ' I 0.2%. . R
Cars .~ - 3,250 2479 " 29407138 0008 | _ 23,526
Truck (2 axle -4 tire) . 1,399 0h79 - 12658542 .01 126,586
Truck (2 axle -6 tire) 260 2479 2352571 g 705771
Truck (3 axlé or more) _ 85 24.79 588,143 78 458,752
Tractor-Serni-Trailer (4 axie), 152 2473 . 1,485,833 . 144 2,110,799
Tractof Semi-Trailer (5 axle) | 1,364 5479 12,341,949 jiﬁ;@ﬂﬂﬁﬁ
Allvehices.. ~ . o ' ‘ 21,197,841
A}}__rg.re,cnon _ 10,598,921
Pvlane T ' - _8479,136}




3.03 Deié.i]ed Pavement Design (Non-Matrix)

The matrix may not be used when CBRs are less fan 2, or on roads with a classification higher - 7
than collector., Whén choosing to prepare a detailed pavement design the following criteria must
be rhet. ‘ : A ' ' : :
1) Must be preparéd and certified by 4 professional engineer-specializing in geotechnical
engineering. The actual design must be in accordance with AASHTO, or Asphalt Institute -
. - methodology. - Any other methodology must be pre-approved by the Departiment of Public
- Works: R IR

P

. '2) The geotechnical report or Jetter should be prepared in accordance with the general guide for
information to be submitted, as detailed below: ' ' '

1. . Introduction and proposed scope- : ‘ :
o 2e . Method of sitbsurface exploration, discussion of subgrade conditions : -
S 3. Laboratory testing: grain size, index property, and proctor testing and CBR (or -
other approved method) : ' - e
DA _ Discussion of pavement subgrade material
o5 Design assuniptions and method of design; ¢.g. AASHTO, Asphalt Institute
. . methodologies, or other as‘approved by the Department of Public Works-
6 Recommended pavenentsection (s) ~ - o . _
A . . Discussion of irnproving subgrade capacity using chemical admixturesas. .. . °*. .
applicabje.’ S . B
8. " Discussion of drainage recommendations, suiface and subsurface _ .
9. Construction traffic discussion.and traffic-design criteria and assumptions, ete., -
. including staged construction analysis: ~ - - L
10.- Include plans showing boring and soil location, street layout, etc.
The engineer should consider particular a§peéts of the’ project and, medify or add toithis outline as . T

‘necessary, when preparing a design. With the use of'a prepared pavemeitt design, applicant may install -
suiface course after installation of base coiirse, but geotech must address the timing, the adequacy of .

pavemient section during construction withsut surface course, method of cleaning and tacking base course -

prior fo installation of surface course and the timing and inspection of the above.

‘ The f'o_llow,ing minimum and rjna'x'imum lift thicknesses must be a;?plied to all désigns.

Mx  MINIMUM (inches) « MAXIMUM (inches)
e 25mm o p . S5 o 2s i
0 T190mm N 8 e
' | 25 mm 3 e P
GAB. 4 ' 5

Fxlidcszgns shall be based on a 20 year analysis period and a:gfo-\?&th factor of 2.2%/year, using @ reliability:” .

factor of 50% for local roads and 90% for all others. o : o
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~ SECTION 4
‘GENERAL SUBMISSION REQUIREMENTS

4.1.1 INTRODUCTION

This' manual has been deve!oped {o provide guidance for the design of stormwater

- management and drainage conveyance systems to safely control and convey storm water

runoff associated with the development of commercial and residential subdivisions and
related construction projects in Frederick County, Maryland, While the requirements set forth
in this manual must be comptied with for public systems to be adequately reviewed by {he
Frederick County D|V|S|on of Public Works (FCDPW) some prlvate systems may not reqwre
review by FCDPW However, no manual can substitute for the responsibility of the design
engineer to ensure public safety and excellence of design.

4.1.2 GENERAL PLAN REQUIREMENTS

4.1.2.1 Sketch and/or Preliminary Subdivision Plans

Enough information should be shown on the sketch andlor preliminary plans to ensure that
dequate space has been provided for the stormwater management fac&llty proposed.
Adequate space and lot alignment also need to be provided in addressing storm drainage

" conveyance systems. The information should inclode topography, as outlined in the
‘Frederick County Subdivision Regulations Sec. 1-16-60 and Sec. 1-16-72, type and

approximate size of the proposed stormwater management facility, approximate stormdrain

alighments, location, and approxfmate size of outfalls into the stormwater facilitiés, easement

locations, proposed road culvert locations, and proposed.open channels.

‘ Typically, detailed stormwater and storm drainage conveyance computations are not
required at this level of detail. However, in questionable situations, such as limited
spaoe and/or steep slopes in the area designated for the proposed stormwater
management facility, computations may be requested

- Careful planning of stormwater management and conveyance systems is encouraged
at this stage. Additional measures that may be determined necessary during
Improvement (Construction) Plan review may cause adverse impact to construction.r
guantities and lot location and layout.

49




4.2

. > ey > PR W N Y Ll 2 s

* Amended January 2003’
4.1.2.2 Site Plans
As with sketch and/or preliminary plans, enough information should be provided on a
site plan to depict an accurate layout and size determination for both the stormwater '

management facility and the storm conveyance systems The type of stormwater .

management facility proposed should be identified and enough area provided to allow

the faczhty to be constructed to meet the storage reqwrements Approxmate pipe
sizes should be shown on the site plan. As an option, the engineer may include full
Improvement Plans as part of the Site Plan submission, supplying alt information
required for Improvement Plan approval. ‘

4.1.2.3 Improvement Plans

An improvement plan submission must include full engineering computations,
drawings, details, notes, specifications, easements, and any additional information
necessary for the complete construction and inspection of the proposed stormwater
management and storm conveyance systems. The corﬁputations and minimum
design criteria shail be in accordance with this manual. All documents must be signed
and sealed by an appropriate licensed professional in the State of Maryland

STORM CONVEYANCE SYSTEM
4.2.1 Hydrology ‘and Hydrauilc Cemputatlens

" The computation package submitted to FCDPW shall include all information to support

the proposed conveyance system:. specifically, a drainage area map, hydrologic
computations, hydraulic calculations, hydraulic gradient information, and certified
structural shop drawings for nonstandard structures. All hydrologic and hydraulic
computations and improvement plans shall be developed under the direct supervision
of, and sealed by, a Registered Professional licensed in the State of Maryland in
accordancé with COMAR 09.13.06.
The storm conveyance system shall be designed based on ultimate fand use planned
per the current comprehensive plan, for all contributing drainage areas. In cases
where stormwater management is to be regionalized, ultimate zoning, land use shall
be considered for those drainage areas to be served by the regional stormwater
management facility. The Frederick County Division of Planning and Zoning should be
contacted to obtain both the current and ultimate land use information for the
contributing drainage areas.
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'4.2.1.1 Drainage Area-Map _

The drainage area map should be based on the most recent and accu'rate topographic
information available for the contributing watershed. Onsite drainage divides should
be based on proposed site grading plans. Offsite areas may use U.S.G.S. 7.5 minute
quadrangle sheets if more accurate information is not available, however the engineer
is expected to field verify all drainage areas. The following information shall be
required on the drainage area map and included in the computation package:

4.2.1.1.1 The entire drainage area served by the conveyance system shall be
shown. Topography shall be included to support the drainage area delineation.
4.2.1.1.2 The outline of the proposed construction/design site, as well as all

‘ petrtinent streets and righte-'ef-way, shall be shown to-accurately depict the area

under consideration.

42113 The contributing area, in acres, {o each inlet shall be Iabeled and
shaown wnth the individual drainage area dehneatlon

42114 AEI storm conveyance systems shall be shown with structure numbers

-and pipe sizes corresponding to the computations and improvement plans.

Existing.systems shall be shown dashed, and proposed systems shall be shown

solid.

4.2.1.1.5 All land use/zoning information shall be shown, and the runoff

coefficients for the contrlbutmg area to each inlet shall be labeted

4.2.1.1.6 Flow paths for Time of Concentration (Tc} determinatton shall be shown
if the Tc differs from the guidelines listed in Table 2.

4.2.1.1.7 Atitle block shall be included with the map, including scale, revision
dates and ail other per’tinent information.
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4.2.1.2 Peak Discharge Determination

4.2.12.1 General Fioquﬁations

- The rational formula shall Se used to determine‘ the peak discharge in the design
of storm conveyance systems of less than 100 acres. In cases where the
contributing drainage area exceeds 100 acres, the methods developed by the
Soil Conservation Service, including Technical Release No. 55 (TR-55) and
Technical Release No. 20 (TR-20), are recommended. Rational method shall not
bé used for drainage areas over 100 acres.

In the Rational Formula:

Q=C*I*A

Where;

Q = Peak discharge of storm runoff in cubic feet per second (cfs).
C = Runoff coefficient (See Table 1). ' '
I = Intensity of rainfall in inches per hour (iph).

HIH

is dependent on
the Tc & the storm frequency (See Table 2). . ‘
A = Contributing area in acres (ac).

" 4.2.1.2.1.1 Runoff Coefficient, “C”
The runoff coefficient shall be a composite of ali the ultimate fand uses in the
contributing drainage area. The value should represent the proportion of area
covered by impervious surfaces or by lawn. The following values should
generally be used for "C"
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TABLE 1

RATIONAL METHOD RUNOFF COEFFICIENTS
) IYPE OF DEVELOPMENT

Amended January 2003

P ', , HS - Commercial
? Li, Gl, MM, ORI Industriai 0.85
R-12, R-16 Less than 6,000 sf - Residential 0.75
R-5, R-8 6,000 to 8,000 sf Residential 0.55
R-1, R-3 12,000 to 43,560 sf Residential 0.45
*A 2 acres " Agriculture 0.35
C 5 acres Conservation - 030

* For residential Ag Cluster developments within the Agriculture Zone

"C" values for zoning and land uses not listed in Table 1 above _sha[! be
determined based on SHA specifications. For inlet design, a breakdown to

each inlet, shown on a detailed drainage area map, shall be provided using

the following coefficients:

Impervious Area 0.90

- Lawn - 0.30

4.2.1.2.1.2 Rainfall Intensity, "

The storm ramfal! intensity "I’ can be determmed based on the time of
concentration (Tc) of flow to the storm system lnlet The time of concentration
shall be determined by considering the length of time water would travel along
the hydraulically most distant flow path within the contributing drainage area.
Soil Conservation Service TR-55 methodology should be used for determining
Tc. A minimum of five (5) minutes shall be used. | | "
As a guide, the following time of concentrations may be employed based on -
the type of proposed development: |

53



Amended January 2003
TABLE 2

TYPICAL TIME OF CONCENTRATIONS

CLANDUSE = L STcVALUE

ia Industrial, Tos"" a[re‘ag than 0.60) |

5 min.

1

1

|

] Single Family Residential (1/5 to 1 ac.) 7 min.
|

|

|

|

|

Single Family Residential (2 ac. or greater) 10 min.
("C” values less than 0.40)
Parks and Open Space | 15 min. .

Using the computed time of concentration and the appropriatedstorm

ul”

frequency, the rainfall intensity “I" can be determined from the Rainfall,

Intensity - Frequency - Duration data in Table 4.

4.2.1.2.2 Selected Storm Frequencies
] _ The storm frequency used for the design of the conveyance system depénds
upon the type of éystem. The following is a guide.to determine the appropriate
} storm event: ‘ - -

' Strm Its o

tnclosed Storm Drain Systems 10 year

Driveway Culverts 10 year

Residential Roadside Swale 10 year — W/6" Freeboard

Natural Channels : : 25 year

County Road Culverts 25 year




: : Amended January 2003
TABLE 4

RAINFALL INTENSITY - FREQUENCY - DURATION

([nches per hour)

297

(From S HA A. - 61.1-403, 01, adjusted for Fredenck County)
55

31.00 2.40 3.43 4.02 457 5.01
32.00 2.36 3.38 3.95 4.49 4.93
33.00 3.33 3.32 3.89 4.42 4.86
34.00 2.30 3.26 382 436 478
35.00 2.27 3.20 376 429 4.70
36.00 2.23 314 3.70 521 463
37.00 2.20 3.08 3.64 414 455
38.00 217 3.0 357 407 448
"3.51
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4.2.1.2.3 Computer Software
The design engineer may utilize computer programs for the determination of
hydrology and hydraulics associated with the design of storm conveyance
syétems. F-CDPW shall review and approve all software packages prior to the
acceptance of the specific software for use in design. Currently abceptable

-goftware packages include Soil Conservation Service TR-55 and TR-20 - -
methodologies and the Federal Highway Administration HY-8, HEC-1, HEC-2,

and HEC-12 methodologies, and some HAESTED software.

4.2.1.3 Enclosed Storm Drain Systems
4.2.1.3.1 Enclosed Conveyance System Sizing
The Manning Formula shall be used to determine the appropriate pipe sizes
required to convey the calculated peak discharge. The Manning Formula is: |

1486* A* R*® * 52
]

0=

with
r=4
P

where; .

= Peak discharge (cubic feet per second)

= Cross-éectional area of flow'(square feet) -
Manning’s roughness coefficient

= Hydraulic radius (feet)

= Slope (feet per foot}).

I

1w S > O
1]

Wetted perimeter (feet)
The Manning’s roughness coefficient “n” used for design shall be as shown in

Table 5. The minimum hydraulic pipe‘s!opes shall appear in the computations
and be included on the plans.
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Water shall not cross the centerline of a local street or exceed the width of eight

feet during a two (2) year rainfall event. The flow across any mtersectlon shall .
not exceed 2.5 cfs for the ten (10) year storm. Spread shall be calculated using
FHWA Hydraulic Engineering Circular No. 12, “Drainage’ of Highway Pavements,;’
from which the following equations aré taken;

Q — *&5:’3 *SUZ *TSB

and
d = T*Sx

where;

0
I

Flow rate in the gutter (cfs)
Cross slope of the roadway (ft/ft)

w
x
1

Longitudinal slope (ft/ft)
Width of flow (spread in ft)
Depth of flow in the gutter at the flow line (ft)

= Q —~ w
I

1]

Manning’s roughness coefficient

4.2,1.3.2 Public Street Capacity
(Future)
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TABLE §
MANNING’S ROUGHNESS COEFFICIENT “n” FOR PIPE

R VALUE OF “n”
Rinrce oncre e ipe (RCF .
Cast of Ductile iron Pipe (CIP or DIP) 0.013
Smooth Bore, High Density Polyethylene Pipe (HDPEP) 0.011
Corrugated Polyethylene Pipe (CPEP) 0.020
Aluminized Type 2 Corrugated Steel Spiral Rib Pipe 0.013

(3/4"x3/4"x7 1/2" corrugations) (ALCMP SR)

12" to 36" Diameter

42" to 96" Diameter

36" to 84" Diameter

0.021*

96” to 144" Diameter 0.024"
Aluminized Type 2 Corrugated Steel Pipe 0.024
(2-2/3"x1/2" annular corrugations) (ALCMP)

Alumin-ized Type 2 Corrugated Steel Pipe (3"x1" corrugations) (ALCMP) 0.028.
' Aluminized Type 2 Corrugated Steel Pipe Arch (ALCMPA) 0.024
Structural Plate Pipe (6"x2" corrugations) 0.034

Aluminized. Type 2 Corrugated Steel Pipe Concrete Lined (ALCMP CL) 0.013
0.015-

Monolithic Concrete Box Qulvert

*Limitations: While it is true that helical corrugated metal pipe may have a lower "n

than annular corrugated metal pipe, care should be exercised in the use of the reduced

values. Since the low values depend upon the development of spiral flow across the entire
cross-section of pipe, the designer must assure himself that fully developed spiral flow can
oceur in his design situation. It is recommended that the “n” values for annular pipe be used

under the following conditions:
1. Partly full flowin the pipe
2. Extremely high sediment load

3. Short culverts less than 20 diameters (Min. length equals 20 x pipe diameter)

4. Non-circular pipes

5, Partially paved pipes _ ‘

(From S.H.A. - 61.1 - 404.1)
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4.2.1.3.3 Inlet Sizing and Capacity
4.2.1.3.3.1 Curb Opening Inlets on Grade
Curb opening inlets shall be sized to capture at least 85% of the flow coming
to thém during a two (2) year storm and shall be located in accordance with
Sec. 4.2.2.2.4 through Sec. 4.2.2.2.8. These inlets shall be located at the
uphill side of all public or private intersections where the flow exceeds 2.5 cfs.
- Curb opening inlets without grates shall be sized based on the following

equations from FHWA Hydraulic Engineering Circular No. 12, “Drainage of
Highway PaVements”:
The length of curb opening required for total interception of gutter flow is:

. . - -1 0.6 -
It=0.6* 0.42 *SO.J *[ )
e n*Sx

where:
Lt = Curb opening requ'ired for 100% flow interception (ft)
Q = Gutter flow (cfs)
S = Slope of gutter (Street Slope) (ft/ft) .
Sx = Pavement cross slope (it/ft)
n o=

Manning's roughness coefficient

.The eﬁicienéy of curb opening inlets shorter than the length required for total
interception is determined by the following equation:

18
E=1—(1--£)
Lt

where:

E = Interception efficiency of an inlet (in decimal form)
L. = Actual curb opening

Lt = Curb opening for total interception
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4.2.1.3.3.2 Curb Opening Inlets on Sumps _
The length of a curb opening inlet in a low point (sump) shall be sized based

on the following equation:

Q = 3.1(Ph>?
where:

Q = Capacify (in cubic feet per second)
P = Perimeter of grate opening (ignoring bars and with no curb
opening - in feet) times 0,75 (75% to account for inlet clogging).
h = Head over grate (in feet) (Note: strictly applicable only where h
is less than 0.4 feet.)

Maryland State nghway Administration deS|gn information sha]l be used for
other inlet types. Equations, nomographs and other support information for
other inlet types shall be included in the design computation package for
~ review and approval by FCDPW,
4.2.1.3.3.3 Swale and Yard Inlets
In residential subdivisions swale inlets shall be utilized within roadside ditches
wﬁe;‘e the flow depth of the ditch is greater than one foot (1) based on a ten
(10) year storm frequency, or where the maximum average flow velqcity ina
stabilized grass swale exceeds four feet(4’)per second. Swale inlets shall be
sized in accordance with Maryland State Highway Administration criteria and
computations included in the design package. Top elevations, as shown on
the Structure Schedule, shall be at the grate elevation.
Yard inlets shall be placed where the ten (10) year storm runoff across a
property line exceeds four (4 ) cfs, or where insufficient grade exists for the
conveyance of surface flow o a street or roadside ditch. A sump condition
shall be created at all yard drains to assure 100% capture of a ten (10) year
storm. Adequate means of overflow shall be provided for larger storm events
so as not to adversely impact private property. The water surface elevation of
the ten (10) year storm shall be shown on the profile.
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4.2.1.3.4 Manhole, Inlet,'and Field Connection Energy Losses

Head loss computations shall be computed for all storm drain structures using the
following equations:

Vop* -Vr?

HL =
2% g

For manholes and inlets;

(Q*V*cosg) ipl+[Q*V*cos§) ip2+...

Vr= Oop
For field connections;
i Q0*Vip
. Qop -
where: - |
HL = Head loss (ft)
V = Pipe velocity (fps)
Vr = Resultant velocity (fps).-
Q = Flow rate (cfs)
ip = Inlet pipe
op = Outlet pipe - _
0 = Angle between inlet and outlet pipes
g = Acceleration of gravity (32.2 ft/sec/sec)

The invert difference between inlet and outlet pipes may be determined by the
head loss (HL) without adjustment. A minimum invert difference of 0.1 feet shall
be considered for all manholes and inlets.

4.2.1.3.5 Hydraulic Grade Lines '

The hydfaulic gradient for the ten (10) year design storm shall be shown on all
profiles for pipes 24 inches or larger. The gradient shall take into consideration
pipe friction losses, tailwater at pipe outfalls, losses in the structures and other
eppticabie conditions. If no tailwater condition exists, begin the analysis at the
crown of the pipe.
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All enclosed systems shall be designed so that they will generally operate without

hydrostatic pressure under the design flow conditions. Where the hydraulic
gradient is greater than one foot (1) above the crown of the pipe, special joint
treatment shall be required per ASTM standard as follows:

Pipe Material Specification
HD PEP ASTM D3212
RCP ASTM C361 or
ASTM C443/AASHTO M198
Metal Pipe ‘ 0O-Ring Rubber Gasket or '
Sleeve Gasket

Storm drains designed in locations where one or more of the following conditions
exist, may be requifed to provide special joint treatment as described above:
1) Karst topography
2) Under public paved areas
3) Within 5' horizontally of other utilities
- .4) Other extenuating circumstances under which exfiltration could create a
safety/health hazard. '

The. hydraulic grade line shéll start at the storm system outlet-and shall account
for any outfall tailwater conditions. The existing or proposed design storm
taitwater surface elevation shall be computed and shown on the profiles.

4.2.1.4 Open Channels ‘

Peak discharge computations for all open channels shall be provided based on |
Manning's Equation (See Section 4.2.1.3.1). The roughness coefficients used for
(design of open channels shall be as shown in Table 6. Each channel design shall be
accompanied with a fypical section, a plan view and slope information, with the typical
section location clearly marked for each reach on the plan. In the case of existing

channels, fleld run topography may be required to verify channe! adequacy.
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"TABLE 6 .
MANNING'S ROUGHNESS. COEFFICIENTS FOR OPEN GHANNELS  (From S.HA. - 81.1 - 404.1)

GUTTERS DITCH ES

T0.013

| Concrete or Bltuminus Lined Channels
Grass Swales - Flow Greater than 6” - 0.040
Grass Swales — Flow Less than 6” 0.060
Gabions 0.030
Rip- Rap 0.035
Channels not maintained, uncut weeds & brush 0.08t0 0.12
Natural Stream Channels . 0.035 to 0.150
Permanent Turf Reihforcement' - - oees e PerManufacturer's
(Enkamat, Miramat, Tri-lock, Pyramat, Etc.) Specifications

4.2.1.4.1 Designed Channels (To be constructed)’

‘Open channels may be designed to convey stormwater on residential lots:of 72
- acre or less where the volume of flow for the ten (10) year storm event is less
than four (4) cubic feet per second or where the number of lots being crossed by

drainage is four (4') or fewer. These channels shall be designed at a minimum
slope of two (2) percent, trapezoidal in shape or parabolic with side slopes of 31

or flatter. No V ditches will be allowed.

Open channels for lots larger than % acre or in open spaCe areas may be
designed to convey drainage across more than four (4) lots. Where possible, '
these channels shall be designed at a méximum slope of ten (10) percent, ‘wfth
minimum velocities of two feet (2') per second for the two (2) year storm. The
maximum velocity shall also be based on the ten (10) year storm and the lining
used to avoid erosion problems (See Appendix 22). In cases where the minimum
slope can not be achieved or where springs are encountered, a pilot channel may
be required. This channel may consist of a French drain, concrete flume,
perforated PVC pipes, or other *materials acceptable to FCDPW.

The open channel system shall be vegetated and may be parabolic or trapezoidal
in shape. The maximum velocities through the channel shall not exceed erosive
velocities for the type of stabilization used.

Rip —rap shall not be used in residential areas.
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4, 2.1.4.2 Natural Non- Englneered Channels (Existing)
Any natural stream channel receiving addittonal offsite water from upstream
development must be analyzed to assure safe conveyance of the ultimate ten
(10) year flow. The existing stream must remain stable under ultimate design
conditions. Computations shall be provided by the engineer coﬁpérin‘g the pre-
developed fiow conditions of the stream during the-ten (10} year storm event with
the ultimate flow conditions as a resuit of the proposed development.
Computations modeling the proposed stabilization practices shall be provided to
~ ensure adequacy. '
Stream stabilization measures may include, but are not limited to, any ora
combination of the following-practices:. - . .. . o

421421 STREAM.BANK PROTECTION that may include riprap, root

wads, brush bundles or other means of protecti'ng isolated areas from

potentlal stream bank erosion.

4.2.1.4.2.2 DROP STRUCTURES that may be constructed using gabions, or

logs to create defined areas for velocity dissipation.

4.2.1.4.2.3 PARALLEL PIPE SYSTEMS which consist of a means of spilttmg

part of the increased runoff and conveying that flow through an enclosed pipe

system parallel to the existing stream and discharging the water in an area

capable of handling the increased flow.
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. 4.2.1.4.3 Roadside Swales

All open section roadways, whether designed as part of a new subdivision or
upgraded as part of a road widening, shall have drainage swales provided for
storm water conveyance. Roadside swales shall be capable of conveying the ten .
'(10) year storm. Computations may be required to verify capacity and velocity.
The minimum slope for a yégetated swale shall be one) percent (1%). Low flow
channels, such as French drains, concrete lined, PVC drain pipes, etc. may be

! used for slopes less than one percent (1%).
The design must include anformataon pertam[ng to the water velocity, flow depth
and typical section of the swale. The flow velocities shall not exceed those
allowed by the soils and vegetated cover proposed for the swale. The swale
must flow into an adequate outfall capable of handling the storm runoff in a non-
erosive fashion. ' ' '

4. 2 1.6 Culverts
4.2.1.5.1 County Road Crossmgs
All culverts designed to convey streams and storm drainage under road crossings

LI——— P S N a—— e

__shati be sized to carry.the 25 year uiltimate storm based on ultimate zoning with
“one foot (1") of freeboard vertically from the edge df_pa_ved travelway.
Computations shall also be provided to evaluate the imbact of the 100-year storm
* on the road crossing. Flow over the road surface shall be kept below twelve
inches during the 100 year storm. Nofe that the following requirements need to
be met:
1. The maximum headwater must be less than 1.5 times the depth of the
culvert. This means that the culvert should not cause water to pond for a
‘depth higher than one and cne-half of the depth of a culvert (e.g., fora
48" RCP, the maximum headwater is
1.5 x 48" =72" = 6’), Stormwater management facilities are exempt from
this rule. '
2. The maximum headwater should be less than five feet (5') above the
crown (top) of the culvert, except where the road is being used to store
runoff,
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Road crossings shall be sized based on headwater and tailwater conditions using
culvert design procedures, such as Federal Highway Administration Report No.
FHWA-1P-85-15, Hydraulic Design of Highway Culverts (HDS No. 5), FHWA
Culvert Analysis, HY-8, Maryland State Highway Administration (MSHA) Design.
Manual, or others acéeptable to Frederick County Division of Public Works.
Outlet protection shall be designed fo reduce velocities to non-erosive conditions.
4.2.1.5.2 Driveway Culverts
All driveway culverts shall be designed to fully convey the ten (10) year storm. In
most cases, the minimum culvert size shall be 15 inches or a pipe of an
equivalent flow area.- Smailer pipe sizes.may be allowed with proper justification
and approval from the Division-of Public Works.- Computations' may be required
to justify the size of the farthest (largest) downstream culvert size shown.
42.1.6 Energy Dissipaters
Acceptable energy dissipation measures shall be placed at all storm drain outlets.
They shall be designed to reduce pipe outlet velocities to a velocity that the
downstream conveyance system can handle without causing eroéion problems:during
a ten (10) year storm. Outfalls should not terminaﬁe at the top or on the sides of
slopes where erosive velocities could be regenerated beyond the limits of the
) dissipater. Rip Rap shall not be used unless all other energy drss;patton dewces are
found to be [mpractlcal
A typical section and plan view of the energy d;ss:pater shall be provided wsth the
construction drawing details. Additionally, the dissipater shall be shown graphically on
the storm drain plan view with existing and proposéd grading continuing to the
receiving channel, but not less than 100 feet. Energy dissipater information shail
‘include, at-a minimum, material type, thickness, side slopes, depth, length, and type of
blanket. The design of a riprap outlet shall be based on Sail Conservation Service
"Methodology or other acceptable methods approved by FCDPW.
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4.2.1 6.1 Filter Fabric

A filter fabric shall be placed between the riprap blanket and the underlying soil
surface. The filter fabric shall be approved by Frederick County Division of Public
Works. The filter fabric proposed is to be Geotextile Class 'C’ meeting ASTM D
1882 for grab tensile strength

(200 Ibs. min.) and ASTM D 3786 for burst strength of 320 pounds per square
inch minimum. Examples are {o be shown on the plan.

4.2.1.6.2 Riprap Outlet Shape

The riprap channel bottom width shall be equal to the width of the flared end
section, if used or 1.75 times the inside diameter of the outlet pipe or outlet
width. The rsprap channe! side slopes-shall be a maximum of 2:1. The riprap
“outfall shall meet the requirements of either the Soil Conservation Service or the
Maryland State Highway Administration. -Blanket thickness shall be 2.0 times the
d,:r,o stone size or the theoretical diameter of the maximum stone within the.call of
riprap required, whichever is greater.

4.2.1.7 Safe Conveyance Analysis

Properties discharging less than four (4) cubic feet per second in a ten (10) year
storm and properties which contribute less than 10% of the total flows ina 10 yr
storm up to the study point will not be required to pérform a safe conveyance
analysis. _ '

Developers may choose to manage the 2, 10 and 25 yr storms fo pre-
de\ieiopment flow rates in accordance with the Stormwater management
ordinance and design guidelines, in lieu of addressing safe conveyance
requirements.

In order to protect downstream conditions, the County will require

an ana‘lysis of the effect of runoff from developed properties on existing road
culverts, stormdrain conveyance systems, roadside ditches, stream channels, or
other conveyance systems. Safe conveyance means the adequate capacity of
downstream sy'stemé to carry concentrated flows, (storm events in accordance
vyith this manual) or in a non-erosive manner.
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‘When ana!yzing the adequacy of the downstream conveyance system, the

ratfonal method shall be used to determine the flows to the study point. Drainage
areas and times of concentration should be determined baséd on, in order of
preference,; field run topography (if available), aerial photography, and USGS
quad maps. C valves should be determined based on the current
comprehensive plan.

If a downstream system is found fo be inadequate in current conditions, and the
proposed development does not increase flows (for the design storms specified in
this manual) by greaterthan 10%, that applicant will not be required to improve

the existing system.

" This analysis of the impacts of stormwater flows downstream in the watershed

shall be performed to a point downstream of the first downstream tributary. whose .
drainage area equals or exceeds the sites contributing area.

In cases Where inadéquate downstream conditions exist, the Division of Public
Works will consider a shared solution based on a prorata share.

Any staff determinations regarding the scope o,f requirement of Safe Conveyance
Analysis or the scope of recfuired off-site improvements resuiting from the
analysis are to be appealed to the Director of the Division of Public Works.
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4.2.2 IMPROVEMENT PLAN DESIGN GUIDELINES
.he improvement plans that are to be used for construotion‘ shall be submitted to Frederick
County Division of Public Works (FCDPW) in conformance with the requirements of “THE

.SITE PLAN AND SUBDIVISION IMPROVEMENT PLAN MINIMUM SUBMISSIONS
‘GUIDELINES” and shall include sufficient information for the accurate installation of all storm

conveyance systems. The plans shall be complete, reflect sound engineering practices, and
be signed and sealed by a Maryland Registered Professional before paper review copies are
submitted to FCDPW for review. Oncé all comments have been addressed to the satisfaction
of all review agencies, mylars can be submitted to the Soil Conservation Service for
signaturé. After Soil Conservation Sérviée signature, the mylars-and 'mylar sepias may be
submitted to FCDPW for signature. |
4.2.2:1 Pipes , .
Pipe size shall be determined as previously dlscussed in thls manual. The pipe.to be
used shall be determined by the type of application, the characteristics of the runoff
and the propert!es of the soils that will surround the pipe within the trench.
4.2.2.1.1 Pipe Materials
The various pipe materials shall meet the criteria set forth in SEGTION 905 PIPE
of the Maryland Department of Transportation, State Highway Admmlstration,
Standard Specifications for Construction and Materials,
. Oct,, 1993 edition (MSHA Specs), or as amended. For pub![c rights-of-way,
TABLE 7 addresses the aflowable storm drain pipe materials to be used.
Pipe type, class, or gage shall be specified on the proﬁ!es and in the pipe
schedule, The depth of cover and bedding material shall be based on
manufacturer's specifications. Pipe schedules will only be required for public

. systems.
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TABLE7
*ALLOWABLE STORM DRAIN PIPE FOR FREDERICK. COUNTY

+ {_DESIGNATION
o Rinforced crete Pipe o = g RCP
Aluminized TYpe 2 Corrugated Steel Pips ALCMP
" Smooth Bore, High Density Polyethylene Pipe, Type “S” HDPEP
Cast or Ductile Iron Pipe - ‘ CIP or DIP
Polyvinyl Chloride Pipe, Sch. 40 or Sch. 80 PVC

*Others as approved by Frederlck County Division of Pubhc Works

4.2.2.1.2 Minimum Pipe Size
The minimum pipe size for any storm drain pipe conSEdered to be a component
part of the public storm drainage system shall be 15 inches in diameter.
4.2.2.1.3 Cover and Loading Requirements
One foot minimum cover shall be provided over the cutside of the pipe. -
Additional cover may be required as directed by the pipe manufacturer or the
engineer, depending upon the application. In road crossing applications and "
under paving, the one foot (1") minimum criteria shall be measured from the
bottom of the bituminous base course. | o
4.2.2.1.4 Curved Pipe Sysfems _
Pipe systems with the capability of joint deflection may be used for pipes greater
than 24" in diameter. Pipe deflection shall follow the manufacturer’s
specifications. All pertinent data is to be shown on the plan: i.e., radius, chord,
{angent tength, curve length, PC, PT, and Delta. - '
4.2.2.1.5 Pipe Slope
To enhance self-cleaning characteristics, pipes shall be designed on an actual
slope of at least one percent (1%). Storm drain may need to be installed on
slopes of less than one percent (1%), under extreme circumstances. In these
cases, the pipe shall have a smooth interior and velocities greater than two (2)
feet per second for the two (2) year storm, with proper justification of need ‘
provided. Where slopes of any pipe exceed 20%, concrete anchors will be
required per Frederick County Standard Detail No. 106 (See Appendix 23).
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All storm drain structures shall be specified by MSHA standards or as previously
approved by FQDPW. All nonstandard or modified structures shall be approved by
FCDPW first and.a detail shown on the construction plans. The type, size and MSHA
Structure Number of the proposed structure is required. All inlet structures shall be
sized as previously presented with support information provided in the design
computation package. The structures are to be numbered and listed on the structure
schedule. Structure numbers are to match the drainage area map and computations.

4.2.2.2,1 Manhole and inlet structures shall be spaced as follows:

15" - 24" pipe 400’ max
27" - 42" pipe 600" max
48" or larger pipe as necessitated by site conditions and

maintenance equipment

4.2.2.2.2 Allinlet and manhole structures shall provide positive flow through the

structure. The invert drop through the structure will be based on hydraulic losses
calculated in accordance with Section 4.2.1.3.4.

A minimum drop of 0.1 foot is to be provided. Where the drop through a structure

is greater than that which can be accommodated by'a'.s_haped channel with'the
invert on a one and one-half foot horizontal to one foot (1') vertical slope, the

‘bottom of the structure shall be lined with granite blocks at least four incheés (4”)

thick. No shaped channel will be required for this type of construction, but the
bottom of the structure shall slope at least one-half inch per foot towards the invert
of the outlet pipe.
4.2.2.2.3 Field connections of branch lines into main line pipes may be used only
where tﬁe main line pipe involved is 27 inches in diameter and larger. The
diameter of the incoming branch line is not to exceed 50 percent of the main line
diameter. The branch line should enter the main line at an angle between 90
degrees to 115 degrees at the main line pipe centerline. l

4.2.2.2.4 Street inlets in sump areas shall be located at the low point of the street
grade. One hundred percent (100%) capacity is to be provided to allow
interception of flows that bypass other inlets. '
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4.2.2.2.5 Curb inlets shall be placed in line and on grade with the proposed curb

and gutter. Curb inlets should be placed far enough from any curb fillet to
maintain a standard localized depression. If three inch (3"} mountable curb is
used, a ten foot (10°) transition to all structures will be provided. Top of curb
elevations shall be provided.

4.2.2.2.6 Non-standard inlets and those in excess of 20 feet (207) require special
design approval by Frederick County Division of Public Works.

4.2.2.2.7 Inlets placed within the public road right-of-way shall have traffic
bearing grates per MSHA Specifications.

4.2.2.2.8 Inlet openings within the public roadright-of-way or within residential
subdivisions shall limit incoming ditchline openirg sizés to faur (4) inches max.
Horizontal double-dipped galvanized smooth bars and/or angle iron are to be
bolted to the structure as needed. Other acceptable methods may be used as an

alternative to protect the opening.

4.2.2.3 Pipe and Culvert Entrances

4.2.2.3.1 Pipe and culvert enfrances are not to be located on developed lots
unless an alternate location is not feasible. The 25-year water surface elevation
shall be shown on the profile. Generally, lots should be located outside of the
area inundated by the 100 year storm backwater.
4.2.2.3.2 Suitable topographical information is to be provided on the p}an' view to
show drainage path(s) to the entrance structure and to ensure interception of
flow. The channel invert, top of structure elevation in sump condition and top of
banks of incoming drainage course(s) shall be shown on the plan view and
profile. Riprap shall be provided as necessary to alleviate erosion potential
created by the transition from the channe! into the pipe or culvert entrance.
4.2.2.3.3 Pipe and culvert entrances may be constructed with end sections or
headwalls for pipes smaller than 24 inches in diameter. Pipes equal to or larger
than 24 inches in diameter shall be constructed with a concrete headwall.
4.2.2.3.4 A cutoff wall may be used for pipeA entrances when future extension of
the system is anticipated within a five (5) year time frame. The structure shall be
located sufficiently beyond the development so that regrading will not be required
on occupied lots of this development when the system is extended.
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4.2.2.4.1 Outlets are not to be located on developed.lots with lot areas less than
30,000 square feet except in extenuating circumstances and with permission of
FCDPW. Ouffalls shall be located at the bottom of slopes, near a receiving
stream or other area that will adequately handle the concentrated flow. Suitable
field run topographic information shall be furnished on the plan and profile views
to show the drainage path from the structure to an existing established drainage
course.

4.2.2.4.2 All storm drain outfalis are to terminate prior to a downstream property

line and the drainage pattern reestablished as close to a natural and pre-

developed state as possible. E)«:e;’aﬁons’ may bé made in situations such as
continuous downstream development or with written .agreemeht from downstream
property owner(s) in conjunction with non-erosive conveyance of runoff.

4'.2.2.4.3 Erosion protection is to be provided at all outfalls. Transition of-

the erosion protection section to the natural section shail be shown in the:plan
view and cross-section. The channel invert and tops of banks of the Eeceiving
drainage course are to be shown on the plan and profile views. (See Section
4.2.1.6)

4.2.2.5 Required Plan Information

4.2.2.5.1 Plan View _ .
4,2.2.5.1.1 The information that must be included for each run of storm drain
pipe shall include the following: All pipe sizes are to be clearly labeled. All
manholes, inlets, headwalls, etc., shall be clearly numbered and shall match
the drainage area map, computations and pipe profiles. All structures shall be
tied to features on the plan such as centerline stations or property lines,
4.2.2.5.1.2 An adequate overflow path for the stormwater is to be shown on
the plan view if the path does not follow directly over the.pipe. In
‘ most cases arrows will suffice to show flow paths, Where
applicable, grading wil! be required to ensure the safe
conveyance of overflow. For these cases, grading plans
showing existing and proposed contours on plan view, as well as
cross-sectional details, are required.
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4.2.2.5.1.3 Storm drain running paraltel to property lines shall be offset from

the. property line by a minimum of five feet (5') to allow for fencing and
planting.
42252 Profile View |
4.2.2.52.1 Profiles of all proposed storm drains and culverts shall include, at
a minimum, the following information:
1. Existing and proposed utility crossings;
Pipe size, type, and slope;
Class or gage;
Section length measured from structure to structure;
Invert elevations at each structure and at outfalls;

2 T o

Flow characteristics (Q1o, V1o and the minimum slope (Syin)
required for full flow in pipe);
7. The existing ground and proposed grade over fhe proposed
system;
8. Vo actual for the proposed pipe slope at the outfall.
422522 The hydraulic grade line for th"e ten (10) year storm shall be
éhown on all pfpe profiles and at structures per Section 4. 2.1.3.5.
422523 Apipe schedule tabulating pipe lengths by diameter and class or
gage to be used shall be included on the drawirigs with the pipe profiles. A
| structure schedule which outlines the type of structure being used, the
appropriate MSHA standard for that sfructure, structure ties to lots or road
centerlines, elevations to the top of the structure and any other pertinent
information required for construction shall also be included.
4.2:2.6 Clearance with Other Utilities
4.2.2.6.1 All existing and proposed utilities crossing or parallel to designed storm
drain systerhs shall be shown on both the plan view and profile vieWs.
4.2.2.6.2 A minimum vertical clearance of 12 inches and a minimum horizontal
clearance of five feet, wall to wall, shall be provided between storm
drainége lines and other utilities. Exceptions may be granted on a
case-by-case basis when justified. If other regulations are more
restrictive they shall apply. '
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4.2.2.6.3 The crossing angle between storm drain systems and ény other utilities
shall not be less than 45 degrees. Exceptions may be granted on a case-by-case
basis. '
4.2.2,6.4 Erosion protection, such as curlex or a permanent type matting, shall
be provided where concentrated storm water flows across the trench of other
utilities. ‘

4.2.2.7 Open Channels: Designed and Natural
4.2.2.7.4 Channel inverts and tops of banks shall be shown on plan views for all
designed open channels and any work associated with existing channels. Limits
and types of bank protecti.on,' design flow rates, actual velocities and water
surface elevations shall also be detailed.
4.2.2.7.2 The limits of the 100-year floodplain shall be shown. The minimum
setbacks Between ény building and the ‘iOO-year floodplain shall be in
accordange with the Frederick County Zoning Ordinance and other applicable
codes. '

4.2.2.8 Storm Drain Plan Revisions

In most situations, minor stormdrain and/or stormdrain structure revisiéns may be
submitted for review and approval on a réd-!ined, blue print copy of the approvéd
plans. The revisions shall be completed on both the plan view and profile, and all _
pertinent information provided. Pertinent information includes,. bﬁt is not limited to: -

ke

. Slope changes for the stormdrain shown on the profile sheet(s);

o]

. Computations necessary to verify stormdrain capacity should the
stormdrain slope or size be decreased,; "

3. Conflicts with other utilit.ies, both horizontal and vertical;

4. Changes to a stormdrain structure, including top elevations, depth of
structure, dimensional changes, etc;

5. Grading modifications associated with the change shown on the plan view

and the profile; _ '
8. Other information as deemed necessary on a case-by-case basis;
7. Revised mylars must then be provided for signature.
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Those modifications involving more significant changes must be submitted as a formal -
plan revision with supporting engineering information and new Frederick County
Division of Public Works signature blocks. To facilitate.the review of these revisions,
all changes should be clouded or distinguished from the previously approved plans by
another means. Supporting information shalt include that outlined above or as needed
on a case-by-case basis. |
4.2.2.9 Special Structures
All structures which'do not meet standard Maryland State Highway Administration
details and specifications, such as flow splitters or large box culverts, shall be detailed
on the improvement planis or'shop drawings and signed, sealed and certified by a
registered professional engineér licensed in the State of Maryland. The detail(s) shall
include wall thickness, reinforcement details, elevations, etc. Those culvert-type
structures, either single or multiple cell, spanning 20 feet or more shall also be -
re\)iewed by-the Office of Transportation Engineering.
4.2.2.10 Stormdrain Easements

.All stormdrain, both public and private, used as an essential component for,

conveyance of stormwater {0 a stormwater management facility shall be shown in a
stormdrain easement. Private stormdrain requiring a stormdrain easement is that
stormdrain where, if failure of the system were to occur, stormwater runoff would
bypass the stormWater management facility. The minimum easement width shall be
30 feet. Special consideration for smaller stormdrain easement widths shall be
reviewed by FCDPW on a case-by-case basis with adequate justification. In
conjunction with the easement, a deed of easement and maintenance agreement must

- also be executed.

4.2.2.10 Asbuilts (Future)
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Local Access Strest, Low Density — Alf. 1. A1)
Local Access Street, Low Deﬁsity AL 2 o AtZ)
Local Access Street, Hilly Terrain, Low Density.......cccccoveiiee i B
Local Access Street, Low Density, R-3 & Open Section fetrrre et e e e anriaa o]
Local Access Streét, Closed Section'Designs ..........coeevveeveceveieirnens e D, EF
3" Mountable CUID ......coiiiii e e e
Driveway Entrénce Design Detalls.......... e e teres e . -
Tyr;iéal Driveway/Curb Detalil............. et ncenrrereree e e e ——raaaeraaaanaan s
Standard Landing Requirement ........cc.ocvvvienivnernnrionnevnnninenens ...............
Residential Sub-Collector Roads, Open and CIOSed ..........ov...... G&H
(Median) S

“Residential Sub-Collector, Median- Divided Options ................................. G
Residentfa[ Collector ﬁoads, Open and Close........ccooeiiiiininen, | el &
Residential Collector Roads, Median- Divided Options.........c.cccevvnneeee K&L
Bicycle Facility A!terhatives .............................................................................
Clear Zone Sight DIStanCe DESIGN .........verveeesrseeseeesseeessesseeesseseesssessssessees
Rural Collector Road........ccovveeeervnririeinninnecnnnnennn, e et et e aentens M
Commercial Collector ROAd........cccevvireriiriieceiireccec v e ea s e +N
Industrial Collector Road, Open and Close....... BT S coreeees O&P ‘
MINOT AMEHAIS ...t e b e S Q&R
MJOT ATEEHAIS ......oueviieiiiis e e eeessee s enenssseessesseseereessassssssesnssssessrsnennsernee S & T
Fire Hydrant Y P
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| APPENDIX
(Quick Reference Code Where Applicable)
] Confinued
} 21 Standard Pipe and Structure SChedules..........cccovvevvviiceieineee e
22 Permfssible FIOW VEIOGIHIES ..ot e
] 23  Hydraulic Gradient for STOMMAIAIN...............rveerereereseeeeseeeeeseeseressseesse s
] 24 Storm Sewer DeSign ....cviviiieerieeeeeeeveesresreseeeeens TR
" 25 016t SPACING s e
] 26 Culvert Ané!ysis .......................................................................... e
} 27" Junction/Theta DIAGram........ccovvviieieiieeeeeereerereeseeeeieeesseeresseanes ...............
28 Concrete Stormdrain Anchors............. s TSR
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 APPENDIX 22

PERMISSIBLE FLOW VELOCITIES

Amended January 2003

Ditches and swales will be designed to restrict maximum permissible flow velocities for the

ten-year frequency storm, and for various soil types, covers, and slopes as follows:

(A) Velocities should be reduced by twenty-five (25) percent for a meandering channel

with bends (radius one hundred (100) feet).

(B) Velocities exceeding five (5) fps can on[y be used where good cover and proper

maintenance are assured.

(C)Erosion-resistant soils are defined by the soil erodability factor (k) in the universal

PERMISSIBLE VELOCITY
Erosion Easily
Slope Range Resistant Eroded
Cover - - {perceni) Soils (fps) Soils (fps)
Seeded Grasses 0-5 6 4
5-10 5 3
10 4 2
Sod . ‘ . 0-58 8 6
5-10 7 5
10 6 4
Permanent Sod :
Stabilization Mattings Per Manufacturer Specs
. Rare Earth o 0-5 5 3
. ’ : 5 2 1
*Gabions: .
Twelve inches thick - 10 10
Eighteen inches th[ck - 15~ 15.
Paved Channels - 20 20
. *Riprap:
Minimum diameter=0.5 feet - 6 4
Minimum diameter=1.0 feet - . 8 6
Minimum diameter=2,0 feet - 12 10

soil loss equation with K 0.35. Easily eroded soils are defined by 0.35.

tay be used only when all other methods are shown to be infeasible.
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